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Kertas kerja ini bertujuan untuk memohon kelulusan Kementerian Pengajian 
Tinggi Malaysia (KPTM) mengenai cadangan menawarkan Program Ijazah Sarjana 
Muda Kejuruteraan dengan Kepujian (Kejuruteraan Kimia) di Fakulti Kejuruteraan (FK) 
bermula pada sesi akademik 200S/09. Cadangan penubuhan program tersebut telah 
diluluskan pada peringkat Jawatankuasa Perancangan dan Pembangunan Akademik 
(JPPA) Bil 04/2007 ke-S2 pada 19 Jun 2007; Mesyuarat Senat Bil. 0612007 ke-87 pada 
26 Sept 2007; dan seterusnya Mesyuarat Lembaga Pengurusan Universiti Bil. 112008 ke­
39 pada 2 1 Januari 200S. 
2. 	 PROGRAM AKADEMIK YANG D1POHON 
Ijazah Sarjana Muda Kejuruteraan Kimia dengan Kepujian. 
Bachelor ofChemical Engineering with Honours. 
3. 	 FAKULTI YANG MEMOHON 
fakulti Kejuruteraan (FK). 
3.1 	 Sejarah Penuhuhan Fakulti 
FK merupakan sa lah sebuah fakulti dari lapan buah fakulti yang ada di UNIMAS. 
la telah ditubuhkan pada 30 Disember 1993. Di awal penubuhan, FK telah menawarkan 
dua program pengajian iaitu Kejuruteraan Sivil dan Kejuruteraan Elektronik & 
Telekomunikasi. Pengambilan pertama pelajar adalah pada sesi akademik Julai 1994. 
Pada 1996, program Kejuruteraan Mekanikal & Pembuatan ditawarkan dan disusuli 
dengan penawaran program Kejuruteraan Elektronik & Komputer pada tahun 2000. 
Rancangan penubuhan Program Kejuruteraan Kimia telah dikemukakan semasa 
penubuhan Fakulti Kejuruteraan 1993 lagi. Walaubagaimanapun, rancangan tersebut 
belum dapat direalisasikan di sebabkan oJeh pelbagai faktor, seperti kekurangan tenaga 
akademik serta kawasan kampus lama yang terhad. 
Pada 18 Apri l 2006, Kampus Baru UNIMAS ya ng Ju ga dinamakan sebagai 
Kampus Barat UNIMAS telah dirasmikan oleh Perdana Menteri Malaysia Datuk Seri 
Abdullah Haji Ahmad Badawi. Kampus Baru UNIMAS tersebut juga dilengkapi dengan 
infras truktur yang disedi akan khas untuk Jabatan Kejl1ruteraan Kimia. lni tennasuklah 
biljk-bilik pensyarah dan dua belas (12) makmal khas untuk program tersebu t. Oleh yang 
demikian, program ini tidak akan menghadapi kesulitan dari segi infras truktur sebab 
ianya telah siap dibina. 
Merujl1k kepada Mesyuarat Jabatan Kejuruteraan Kimia pada 8 Disember 2006 
serta Perancangan Strategik Fakulti t pada 18-19 Disember 2006, pihak FK telah bersetujl1 
supaya labatan Kejuruteraan Kimia ini diberi nama baru sebagai Jabatan Kejuruteraan 
Kimia & Sustainabiliti Tenaga (JKKST),; manakala versi Inggerisnya ialah Department 
ofChemical Engineering & Energy SlIstainability (ChemES). 
3.2 Visi Fakulti 
"Cemerlang dalam menawarkan program kejuruteraan berkualiti melalui sistem 
pend idikan yang dinamik dan inovatif, berkemahiran dalam bidang-bidang penyelidikan 
pengkhususan untuk manfaat negara". 
(To be excellent in providing qualily engineering programmes through dynamic 
and innovative education system, specialising in its niche research areas for the benefits 
of the nation). 
3,3 Misi FakuIti 
" Menyediakan sistem pendidikan kej uruteraan yang inovatif dan sistematik ke 
arah melahirkan jurutera yang beretika serta memiliki kemahiran teknikal dan 
interpersonal yang baik daripada warga fakulti yang pakar dalam bidang masing-masing, 
selaras dengan inspirasi stakeholder melalui rangkaian yang cemerlang." 
(To provide innovative and systematic engineering education towards producing 
ethical engineers with good technical and interpersonal skills by faculty members 
renowned in their respective niche areas, thllS, addressing the inspirations of the 
stakeholders through excellent networking). 
1 Faculty o f Engineering Strategic Planning Workshop, Pusat Latihan Bau, Bau, Sarawak , 18-19 
December 2006 
2 Untuk laman web jabatan, sila rujuk alamat web: http://www.feng.unimas. my/ 
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3.4 Objektif Fakulti 
"Menjamin segala kegiatannya bersesuaian dengan perkembangan dan kemajuan 
telcnologi bam dan akan datang, relevan dengan pembangunan Negara dan seiring dengan 
usaha meningkatkan taraf keikhtisasan bidangnya". 
Semua ini dilaksanakan melalui penawaran pelbagai peluang dalarn pendidikan 
kejumteraan, latihan dan khidmat kesarjanaan serta meJalui penerapan ilmu seeara 
strategik dan inovatif bagi meningkatkan kualiti budaya bangsa dan kemakmuran 
masyarakatnya. 
4. 	 PERINGKAT PENGAJIAN 
Ijazah Sarjana Muda dengan Kepujian. 
5. 	 TAHUN DIMULAKAN 
Semester 1 Sesi 2008109 
6. JANGKA MASA PENGAJIAN DAN KAEDAH 
Program pengajian adalah sepenuh masa, manakala tempoh pengajian ada lah 
emp"t (4) tahun iaitu lapan (8) semester, manakala tempoh maksimum pengajian adalah 
enam (6) tahun iaitu dua belas (12) semester. Satu semester mengambil masa 14 minggu 
pembelajaran. Penilaian akademik pelajar-pelajar adalah dilakukan sepanjang semester 
dan gred-gred pencapaian dari tahun pel1ama pengajian sehingj!a tahun akhir pengaj ian 
akan diambilkira untuk menentukan peneapaian keselumhan pelaja r di akhir pengajian. 
Jangkamasa ini adalah mengikut sistem semester ya ng digunapakai di FK IMAS dan 
juga untuk memenuhi syarat-syarat ku,ikulum bagi pengiktirafan profesional di masa 
akan datang. 
Kaedah kursus bagi program ini menggabungjalinkan kaedah syarahan , tutorial 
bersemuka, pembelajaran bersepadu, mini problem based learning (mini PBL), makmal, 
latihan industri , projek rekabentuk dan projek tahun akhir. 
Pendedahan kepada teoli-teori serta asas bidang kejuruteraan kimia diberi 
penekanan khusus di dalam program ini. Di samping itu, pengetahuan kejuruteraan asas 
lain yang penting seperti mekanik bendalir, kejumteraan kimia organik dan analitikal , 
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dan pengurusan tenaga dan alam sekitar rurut diterapkan dalam silibus pengajaran dan 
pembelajaran berteraskan tenaga dan sumber-sumber asli. 
Pada peringkat pertengahan dan akhir pengajian, pelajar-pelajar didedahkan 
dengan pengetahuan khusus sepel1i bidang keselamatan kejuruteraan, pengurusan alam 
sekitar, aspek pengurusan projek dan ekonomi, serta etika kejuruteraan. Pendedahan 
kepada alam pekerjaan dalam bidang kejuruteraan diterapkan dalam latihan industri. Pada 
tahun akhir pengajian, pelajar akan terl ibat secara langsung dalam projek rekabenruk, 
pengendalian setta penulisan projek berasaskan bidang kejuruteraan kimia. 
Kursus-kursus elektif ditawarkan pada peringkat akhir pengajian, di mana pelajar 
boleh memilih kursus unruk memperdalamkan lagi pengetahuan tentang bidang yang 
diminati. 
7. JUSTIFlKASI PENAW A RAN PROGRAM 
Kejuruteraan kimia adalah saru bidang profesional yang penting di mana ia telah 
dikenalpasti sebagai pemangkin kepada aktiviti-aktiviti awam, swasta ataupun keperluan 
sektor-sektor industri kimia yang boJeh menyumbang kepada ekonomi negara. Pada 
tahun 2010, negara memerlukan seramai 29,418 orang jurutera kimiaJ Dengan adanya 
program ini , adalah diharapkan ia dapat menampung masalah kekurangan tenaga 
profesional dalam bidang yang kritikal ini. 
7.1 Peranan UNIMAS Dalam KecemerJangan Dan Perkembangan Pendidikan 
Sebagai sebuah institusi pendidikan tinggi yang sudah mengecapi sedekad 
kecemerlangan, UNIMAS berhasrat unruk terus berperanan sebagai institusi yang akti f 
menyumbang kepada perkembangan pendidikan kebangsaan mahupun antarabangsa. 
Menyedari betapa pentingnya perkembangan profesionalisma dan keperJu an tenaga ketj a 
tersebut, FK berhas rat untuk menawarkan Program Ijazah Sarjana Muda Kejuruteraan 
dengan Kepujian (Kejuruteraan Kimia) ini sebagai usaha dan komitmen UNIMAS dalam 
menerajui kecemerlangan pendidikan. 
3 Unit Perancangan Ekonomi (2006). Rancangan Malaysia Kesembilan 2006·2010. Unit 
Perancangan Ekonomi, Jabatan Perdana Menteri, Putra Jaya, 2006. 
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7.2 Keperluan Tenaga Kerja Dan Kepakaran 
Menurut kajian peketjaan Rancangan Malaysia Ke-94 , negara kita pada tahun 2000, 
mempunyai seramai 2,888 orang jurutera kimia. Bilangan keperluan tenaga kerja dalam bidang 
kejuruteraan kimia ini dianggarkan meningkat kepada 29,4 18 orang pada tahun 2010. Ini 
menunjukkan pertumbuhan yang pesat dalam sektor yang berkaitan dengan kejuruteraan kimia. 
Dengan tertubuhnya JKKST pada I Julai 2006 dan periancaran program ini yang dijangka 
bennula pada Sesi 2008/2009 adalah diharap UNIMAS dapat menyumbang kepada 
pembangunan sumber manusia dalam bidang ini dan menjadi salah sebuah institusi pengajian 
tinggi yang dapat melahirkan graduan dalam bidang kejuruteraan kimia untuk memenuhi 
keperJuan tenaga kerja tersebut. 
Baru-baru ini Kerajaan Negeri Sarawak telah mengumumkan penubuhan Projek 
Sarawak Corridor of Renewable Energy (SCORE)yang berpusat di sepanjang pantai dari 
Tanjung Ma nis ke Simulajau. Sehubungan dengan itu, pihak Kerajaan Negeri Sarawak, melalui 
Sarawak Planning Unit (SPU), menanggarkan keperluan jurutera seramai 2,970 orang setahun5 
7.3 Sokongan Daripada lndustri Dan Institusi-Institusi Pengajian Tinggi Awam (IPTA) 
Pada peJingkat awalnya, JKKST telah membuat perbincangan cJengan beberapa pihak 
berkaitan clengan bidang kejUluteraan kimia. Antara pihak yang telah dibawa cia lam 
perbincangan kurikulum ialah 
(I) Industri. 
t. Titan Chemical Corporation; (ii) Sanmina-SCr 
tt. Komag USA (M) Sdn (Sarawak Operation) 
ttl. Sejingkat Power Corporation Sdn. Bhd. 
IV. Asean Bintulu Ferterlizer (ABF) 
(II) IPTA 
I. Universiti Teknologi Malaysia (UTM) 
It. Ulliversiti Malaya (UM) 
til. Universiti Putra Malaysia (UPM) 
4 Unit Perancangan Ekonomi (2006). Rancangan Malaysia Ke-9 2006-20 I O. Unit Perancangan 
Ekonomi, Jabatan Perdana Menteri, Putra Jaya, 2006. 
j State Planni ng Unit, Sal'awak Corridor of Renewable Energy (SCORE), (2008). 
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Rwnusan daripada perbincangan yang diadakan menunjukkan bahawa pihak industri 
dan IPTA menyokong sepenuhnya hasrat UNIMAS untuk menubuhkan program kejuruteraan 
kimia ini. Contohnya, pihak Titan Chemicals Corp memaklumkan bahawa 90% daripada 
jumlah yang bekerja di Ti tan Chemicals adalah jurutera kimia, malahan pihak mereka turut 
mengambi l jurutera kimia dari luar negara. 
Selanjutn ya, dua perbincangan lanjutan dengan IPT A-IPT A dan pihak industri telah 
diadakan seperti berikut. 
(a) 	 7 Mei 2008, The Legend Hotel Kuala Lumpur - satu perjumpaan khas dengan wakil­
wakil IPTA-IPTA yang menawarkan program kejuruteraan Kimia. Antara yang hadir 
ialah : 
1. Universiti Malaya 
11. Universiti Teknologi MARA 

Ill. Universiti Putra Malaysia 

IV. Universiti Teknologi Malaysia 
v. Universiti Kebangsaan Malaysia , dan 
VI. Universi ti Malaysia Pahang 
Si la rujuk minit mesyuarat di Lampiran K. Wakil-wakil IPTA yang hadir 
bersetuju bahawa program yang ditawarkan adalah unik 
(Sustainabiliti Tenaga) dan tidak ditawarkan oleh IPTA-I p"r A lain. 
(b) 	 8 Mei 2008, Bilik Mesyuarat Fakulti, Fakulti Kejuruteraan, UNIMAS - satu 
perjumpaan khas dengan wakil-wakil dal1 industri yang berasaskan Kejuruteran Kimia 
khususnya yang berkaitan dengan SCORE telah diadakan. Antara yang hadir ialah : 
I. Sarawak Planning Unit (SPU) 
II. Malaysia LNG Sdn Bhd 

Ill. Cahaya Mata Sarawak Sdn Bhd (CMS) 

IV. Assar Chemical Industry Sdn Bhd 
v. Accac ia Cellulose intemational Sdn Bhd 
VI. Similajau Industries Sdn Bhd 













Sila rujuk mini! mesyuarat di Lampiran L Mesyuarat bersetuju sepenuhnya 
bahawa program Kejuruteraan Kimia ini amat perlu ditawarkan bagi menyediakan tenaga 
kerja profesional dalam industri SCORE. Mesyuarat juga bersetuju bahawa program 
Kejuruteraan Kimia ini mesti ditawarkan pada sesi 2008/2009 bagi meyediakan tenaga 
kerja dalam industri-industri berkenaan .. Wakil-wakil industri yang hadir bersetuju 
bahawa penubuhan program Kejuruteraan Kimia di UNIMAS dijangka akan 
menyumbang keperluan tenaga kerja untuk industri-industri utama dalam SCORE 
mahupun industri-industri Kejuruteraan Kimia dan tenaga secara amnya. Di samping itu 
wakil industri-industri yang dijemput bersetuju memantau program Kejuruteraan Kimia 
dalam pengendalian latihan industri dan juga jalinan hubungan universiti - industri. 
Pandangan dari wakil-wakil industri telah diambil kira dalam 
Kejuruteraan Kimia ini. Hasil daripada perbincangan tersebut, 
Kimia akan membantu dalam menyediakan graduan-graduan 
industri utama dalam SCORE seperti di Annex I (Lampiran L). 
7.4 Kakitangan Akademik 
pengelolaan program 
program Kejuruteraan 
untuk bekerja dalam 
JKKST dijangka mempunyai lapan (8) orang staf pada pennulaan program, 
diketuai oleh seorang Ketua Jabatan Dr. Haji Mohammad Omar Abdullah (perlantikan 
pada I Julai 2006, nombor rujukan UNIMAS/01-02/04.01 lId 5 (116)). Daripada 
bilangan tersebut, tiga (3) orang sedang berkhidmat di bawah Jabatan Kejuruteraan 
Mekanikal dan Pembuatan. Dua (2) orang masih cuti belajar peringkat PhD dan seorang 
(I) orang melanjut pengajian sarjana. Senarai kakitangan akademik serta bidang 
pengkhususan masing-masing dan aktiviti-aktiviti penyelidikan staf adalah di Lampiran 
C. Dari segi fizikal, JKKST tdah mempunyai staf yang berkelayakan tinggi dan akan 
ditambah lagi dengan pengambilan staf-staf baru untuk melancarkan program ini. 
7.5 Kemudahan Infrastruktur 
JKKST telah mempunyal infrastruktur yang Slap dibina pada Projek 
Pembangunan Kampus Tetap UNIMAS Fasa I Peringkat I untuk tujuan pembelajaran dan 
pengaJaran program kejuruteraan kimia. Anlara ruang-ruang makmal yang sedia ada 
ialah:­
7 
Bilik Unit Operasi Kimia I (Fluids and Energy Transfer Operation Lab) 
II Bilik Unit Operasi Kimia II (Separation and Mass Transfer Operation Lab) 
Jl1 Bilik Instrumentasi dan Kawalan Proses (Instrumentation and Process Control 
Lab) 
IV Bilik Teknologi Partikel (Particle Technology Lab) 
V Bilik Kejuruteraan Alam Sekitar (Environmental Lab) 
VI Bilik Bahan dan elektrokimia (Material and Electrochemistry Lab) 
VII Bilik Kejuruteraan Bio-Kimia dan Gas Asli (Bio-chemical and Natural Gas 
Lab) 
VII I Bilik TelIDofluid dan Sustainabiliti Tenaga (Thermofluids dan Energy 
Sustainability Lab) 
IX Bilik Komputer dan Simulasi (Computer and Simulation Lab) 
X Bilik Bengkel Umum (General Workshop) 
Sila rujuk Photo FJ-FS di Lampiran O. Penerangan lanjut mengenai bangunan 
infrastruktur dan bilik makmal sedia ada diberi di Bahagian 15 .1. Perancangan asal 
Kampus Tetap UNIMAS sememangnya telah menampung keperluan fizikal untuk 
program kejuruteraan Kimia ini. 
8. LATARBELAKANG 
Bidang kejuruteraan kimia merupakan bidang yang tel ah lama beltapak di negara 
kita sejak mencapai kemerdekaan. Ianya seiling dengan p el11.!mbuhan industri kimia, 
minyak, gas, bUih timah dan sebagainya. 
Kebanyakan industri tersebut menggunakan sebilangan tenaga jurulera dari luar 
negara disebabkan jurutera kimia tempatan adalah terhad. Ramai juruteknik industri 
berkelulusan diploma pula cuma mahir dalam bidang kerja penyelengaraan selta tidak 
berkesempatan untuk mendapat kursus Janjutan dalam kejuluteraan kimia bagi 
meningkatkan lagi mutu perkhidmatan masing-masing. 
Oi samping ilmu-ilmu kejuruteraan asas, program kejuruteraan kimia ini menjurus 
ke arah kepakaran ya ng k1lUSUS untuk kejuruteraan tenaga dan sumber-sumber asli ya ng 
ban yak terdapat di negara kita. Sumber-sumber asli seperti minyak , gas, arang batu , 
minyak sawit, biokimia serta tenaga altematif boleh diusahakan dan dimajukan lagi demi 
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manfaat negara. Masalah penguIUsan tenaga dan pencemaran berhubung dengan sumber­
sumber asli tersebut seperti pencemaran udara, air dan persekitaran lainnya memerlukan 
pengetahuan kejuIUteraan yang terkini. Seiring dengan kemajuan pesat negara, 
semestinya lebih banyak jUIUtera kimia diperlukan untuk menampung kekurangan tenaga 
profesional terse but. 
Bagi menyahut cabaran terkini untuk menampung keperluan tersebut dan juga 
selari dengan misi UNIMAS untuk menjadi sebuah institusi pengajian tinggi pili han 
utama pelajar dan ahli akademik, hasrat FK UNIMAS untuk menawarkan program ini 
adalah tepat pada masanya. Program ini dilihat mampu menyebarkan leori, praktikal dan 
pengetahuan terkini dalam bidang asas kimia mahupun bidang tertentu seperti yang telah 
dinyatakan. 
Hasil pembelajaran yang dicadangkan adalah untuk menyediakan peluang 
graduan yang mempunyai keupayaan berikut:­
I . 	 Berkebolehan untuk mendapatkan dan mengaplikasikan ilmu pengetahuan asas 
KejuIUteraan kimia. 
2. 	 Berkebolehan untuk berkomunikasi secara efektif bukan sahaja dengan para 
jUIUtera, malahan juga dengan pelbagai lapisan masyarakat. 
3. 	 Berpengetahuan lentang teknologi terkini dalam bidang kejuIUteraan kimia. 
4. 	 Berkemahiran menggunakan alat-alat kejuruteraaan kimia dalam mengenalpasti 
masalah-masalah berkaitan dengan bidang kejuruteraan berkenaan serla dapat 
mencadangkan penyelesaian. 
5. 	 Berkebolehan merekabentuk fasiliti kejuruteraan kimia dengan mengaitkan 
elemen-elemen sustanabiliti - ekonomi, sosial, alam sekitar. 
6. 	 Berkeupayaan untuk bekerja secara individu, berkumpulan malahan boleh 
menjadi pemimpinlpenguIUs yang efektif. 
7. 	 Memahami tanggungjawab dan etika sebagai seorangjuIUtera profesional dalam 
aspek sosial, budaya, global, dan alam sekitar selia keperlu an bagi pembangunan 
lestali. 




9. 	 Berkebolehan merekabentuk dan menjalankan uJikaji, serta mampu menganalisa 
dan mengintepretasikan data. 
10, Berkebolehan dan berkemahiran dalam pelbagai tugasan. 
1 L Mempunyai pengetahuan tentang isu-isu semasa yang berkaitan dengan 
kCJuruteraan kimia. 
9, MATLAl'1.AT PROGRAM 
Matlamat program mi adalah untuk menyediakan baka! jurutera-jurutera dengan 
kebolehan yang cekap dan berkaliber dengan menghasilkan: 
• 	 Graduan yang mempunyai asas pengetahuan saintifik yang mamap dalam bidang 
kejuruteraan kimia dan bidang-bidang yang berkaitan mahupun tekuologi yang 
(Graduates possess a strong joundation oj scientific and technical knowledge in 
chemical engineering and related fields, as well as leading-edge techno[ogies). 
• 	 Graduan yang berkebolehan untuk menyesuaikan did di dalam karier mereka samada 
pada peringkat kebangsaan mahupun antarabangsa. 
(Graduates show adaptability ill pursuing their career and be able to project 
themsefves nalionaliy and illtemaliona!!y). 
• 	 Graduan yang berkebolehan di dalam peninjauan, penggunaan serta di dalam 
kepelbagaian sumber-sumber ash untuk manfaat masyarakat rempatan 
(Graduates be able 10 explore, IIlillZe and diversify natural resources for local 
community). 
• 	 Graduan yang berkebolehan di dalam member! perkhidmatan di dalam sektor tenaga 
dan sektor yang berkaitan dengan alam ''''UI,,, 
(Graduates be able in serving the energy and environmental related sectors). 
• 	 Graduan yang mempunyai kemahiran pemikiran yang tinggi bagi menguasai 
tekuologi semasa yang torkini. 




10. KA.HAN PASARAN 

Program ini ditawarkan adalah untuk menyediakan graduan sebagai jurutera yang 
bukan sahaj a serba boleh dalam bidang kejuruteraan kimia malah mempunyai kelebihan 
dari segi pengetahuan terkini berkaitan dengan tenaga dan sumber-sumber asli serta alam 
sekitar. Pengetahuan tersebut adalah amat penting daJam kerjaya sebagai jurutera yang 
amat diperlukan oleh industri seperti berikut: 
• 	 lndustri minyak dan gas, contohnya: Petronas, Shell dan MLNG. 
• 	 Industri pemprosesan, contohnya: Asean Bintulu Fel1ilizer (ABF), Titan 
Chemicals Corp Bhd, Austral Edible Oil Sdn. Bhd. 
• 	 lndustri arang batu dan tenaga, contohnya: Sejingkat Power Coorperation 
• 	 Industri ringan, pemakanan, dan sebagainya, contohnya: Sofia Enterprise, Sadong 
.Taya. 
Pasaran kerja yang berpotensi juga termasuk firma-firma perundingan dan 
institusi awam dan swasta. Tinjauan pasaran telah dijalankan dengan menggunakan dan 
mengedarkan borang soa lselidik yang disediakan (Lampiran E). Maklumbalas kajiseJidik 
yang penting adalah seperti berikut: 
• 	 85% responden membeli maklumbalas yang memberangsangkan ' "rhadap kualiti 
program ya ng bakal ditawarkan dan 100% bersetuju bahawa program yang akan 
ditawarkan setanding dengan program yang ditawarkan oleh uni versiti lain 
berdasarkan kursus yang ditawarkan. 
• 	 Hampir 94% respond en bersetuju bahawa penawaron program ini ah·' memberikan 
impak yang baik terhadap masyarakat. 
• 	 Lebih kurang 70% responden menyetujui yang program ini akan dap bertahan 
dalamjangka masa yang lama, "Good long-tenn sustail1abili!y". 
• 	 Kesemua 100% responden bersetuju program ini berpotensi untuk berkembang. 
• 	 100% responden bersetuju yang bidang pengkhususan yang bakal ditawarkan adalah 




Senarai syarikat-sya rikat yang berkaitan dengan kejuruteraan kimia disertakan di 
jadual B-1 di Lampiran B. 
Satu kajiselidik pendek Short Industrial Survey (sila lihat Lampiran E) telah 
dijalankan dengan mengedarkan borang kajiselidik kepada lebih kurang 70 buah syarikat 
yang berkaitan dengan kejuruteraan Kimia di Malaysia (Lampiran B, Jadual B-2). 
Daripada 13 responden yang telah diterima, kesemuanya (100%) telah bersetuju agar 
program ini dapat ditawarkan pada masa terkini ; dan kesemuanya (100 %) bersetuju 
bahawa program ini akan mendapat sambutan untuk jangkamasa yang lama. Satu contoh 
responden yang begitu memberangsangkan (sila rujuk mesej email Encik Mokhtar Said 
daripada Syarikat Dynacraft di akhir Lampiran E) menyakinkan lagi bahawa program 
sedemikian akan berdaya saing dan berpotensi untuk ditawarkan. 
11. STRUKTUR KURIKULUM 
Untuk melayakkan seseorang pelajar itu dianugerahkan Ijazah Sarjana Muda 
Kejuruteraan dengan Kepujian (Kejuruteraan Kimia), pelajar mestilah dengan jayanya 
menamatkan program dengan memperolehi 130 jam kredit yang mengandungi kursus 
teras6, kursus generiks dan kursus pelengkapS seperti berikut: 
• Kursus Teras 107 jam kredit 
• Kursus Generik 14 jam kredit 
• 	 Kursus Pelengkap 9 jam kredit 

Jumlah 130 jam kredit 

Kandungan kurikulum ada lah berasaskan kepada pembangunan individu seca ra 
keseluruhan sebagai warga yang berautonomi tetapi saling bekerjasama dalam 
masyarakat. Kandungan program, kursus selta jam kredit adalah mengikut ama lan yang 
diguna pakai oleh FK UNIMAS dan selaras dengan kehendak akreditasi. 
Jadual leA) menunjukkan ringkasan kurikulum. Setiap semester mempunyai tujuh 
belas hingga lapan belas (17 - 18) jam kredit sahaja bagi kursus teras dan pelengkap; 
dengan latihan industri berjumlah enam (6) jam kredit ditawarkan pada Tahun 3 Semester 
2. Kursus elektif yang ditawarkan diberi di Jadual I(B). 
6 Huraian lengkap diberi di Bahagian 11.1 
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Berikut adalah jadual-jadual yang menerangkan kurikulum dengan lebih terperinci: 
• Jadual 1CAl Ringkasan kurikulum dari Tahun 1-4 
• Jadual 1(B) Kursus elektifyang ditawarkan 
Struktur kurikulum tersebut mengandungi kursus-kursus kesemuanya berjumlah 
130 jam kredit dan dirumus khas untuk memenuhi panduan yang digariskan oleh Majlis 
Akredi tasi Kejuruteraan 7 
J cnis Kllrslls Jam Krcdit 
Kllrsus Teras Kejuruteraan Kimia 80 
Sains penggunaan,matematik, kompllter, makmal dan bengkel 15 
Latihan Industri, Projek Tahun Akhir 12 
Kursus Pelengkap 9 
Kursus Generik Universiti / Bahasa 14 
- -
Jumlah J30 
Kursus elektif yang ditawarkan seterusnya ditunjukkan di Jadual ICB). Pada 
pennulaan, sebanyak (5) lima kursus akan ditawarkan kepada pelajar dimana 
kesemuanya berteraskan bidang tenaga dan sumber as li . Ianya akan memberi peluang 
kepada pe!ajar untuk menerokai bidang ilmu yang baru serta mendalami bidang yang 
dipilih. Antara kursus-kursus generik yang diambil oleh pelajar-pelajar UNIMAS 
dilampirkan pada Lampiran F. 
J Logioeeriog Accreditation Council (August 2005). Engineering Programme Accreditation Manual. 
3'" Edition (2005) 
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Jaduall(A): Ringkasan Kurikulum Tahun J- 4 





























KN F 1023 





Kejuruteraan Kimia Fizikal 
Engineering Physical Chemistry 
Lulcisan Kejuruteraan 
Engineering Drawing 
Pengenalan Kepada Keseimbangan Bahan dan Haba* 
Introduction to Materials and Heal Balance* 
Matemalik Kejuruteraan r 
Engineering lVfathematics I 
Pemprograman Kejuruteraan 
Engineering Programming 
Kursus Pel engkap - I 
TahunNear 1 Semester 2 
Kursus (Course) 
Kej uruteraan Kimia O rganik 









Makma) KejUrllleman Kimia 1 
Chemica! £ngiJ/eering Laboratory J 
Matematik Kejuruteraan II 
Engineeril1g Mathematics II 

















Jumlah (Total) 17 




ITAHUN 2 YEAR2 
Kod (Code) 
KNCl l l l 
KNC 2122 
KNC 21 33 




KNC 2 162 
KNC 2173 
KNC 21 82 




TahunIYear 2 Semester 1 
Ku rSllS (Course) 
Kim;a Analit ikal 
Analytical Chemislry 
Pengenalan Kepada Pemindahan Haba dan Jisim 
[nlroduClioJ1 to Heat and Mass Transfer 
Termodinomik 11 
Thennodynamics II 
Kejuruteraan A lam Sekitar* 
Environmental Engineering 
Makmal Kejufu teraan Kimia 2 
Chemical Engineering Laborat.olY 2 
Matematik Kej uruteraan III 
Engineering Mathematics III 
Kursus Pelengkap - 3 
Kursus Generik - 1 
TabunIYear 2 Semester 2 
Kursus (Course) 
Unit Operasi Kimia I 
Chemical Un it Operations I 
Proses Pemi ndahan 
Transport Process 
Keselamatan dan Kesi hatan Pekerja 
Occupatiol/al Safety and Health 
Proses Pengasingan dan Teknologi Partikel 
Separat ion Process and Particle Technology 
Proses In strumentasi 
instrumenration Process 
Kaedah Nu meli kal dan Statis tik 
Numerical Methods lind Statistics 
Ku rsus Generi k - 2 
Makmal Kejuruteraan Kim ia 3 






































TllhunIYear 3 Semester 1 

Kursus (Course) 
Unit Operas i Kimia lJ 
Chemical Unit Operalions II 
Sistem Kawalan Proses 
Process Con tro l System 
Proses Tindak Balas Kimia 
Chemical Reactions Process 
Rekabentuk Proses 
Process Design 
Polime r Untuk Aplikasi Tenaga 
Polymer for Energy Applications 
Kursus Generik - 3 
Kursus Generik - 4 
Tahun/Year 3 Semeste r 2 

Kursu s (Cour<:>e) 









































Tahun/ Year 4 Semester 1 

Kursus (Cour~e) Kredi t (C redil) 
Su mber Tenaga dan Aplikas i 3 

Energy Resources and Applications 
Kawalan Kualiti & Keboleharapan 3 

Quali fY COl1lro/ & Reliability 

Re kabenluk Loji Kimia 4 

Chemical Plant Design 
Makmal Kejuruteraan Kimi a 4 

Chemical Engineering Laboratory 4 

Proj ek Tahun Akhir I 
 2 

Filial Year Project [ 
PengLlrusan Kejuru teraan 3 

Engineering Managemelll 
Kursus Generi k - 5 2 







TahunfYear 4 Semester 2 
Kursus (C Ou rse ) Kredit (Credit) 
Projek Tailun Akhir [] 4 
Final Year Project 11 
Pengurusan Tenaga dan Alam Sckitar 2 
Energy and Environmental Management 
Etika Kejuruteraan 2 
Engineering Ethics 
Kursus Elektif I 3 
Elective Course 1 
Kursus Elektif II 3 
Elective Course II 
Kursus Generik - 6 2 
Kursus Generik - 7 2 
Jumlah (Total) 18 














Biodiesel dan Fuel Cell untuk Pengangkutan 
Bioeliese! and Fuel Cell for Transportation 
Tenaga-Bio 
Bio-energy 
Kejuruteraan Rawatan Air dan Air Sisa 
Waler and Waste1vater ireallnenl Engineering 
Kejuruteraan Gas Asli 
Natural gas engineering 
Sustainabiliti dalam Industri Tenaga 
Sus/ainability in energy industry 




















* Pelajar dikehendaki memilih 2 kursus sahaja; pad a tahun empat (4) semester dua. 
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11.1 Takrif dan Huraian Struktur Kurikulum 
• Kursus Teras: ialah kursus-kursus yang memberikan pengetahuan dan kemahiran 
ke arah pengkhususan dalam sesuatu bidang atau lapangan yang perJu dikuasai oleh 
seorang jurutera kimia. 
• Kursus Generik: ialah kursus-kursus yang bertujuan untuk memupuk sikap 
positif disamping memberi kemahiran pengurusan diri. Kedua-dua aspek 
pembangunan kognitif (motivasi, kreativiti, estetika, dan lain-lain) dan afektif (nilai, 
etika, sosial, dan lain-lain) diberi perhatian. Kursus Generik juga memberikan 
penekanan kepada kebolehan kemahiran-kemahiran analitis, berkomunikasi dan 
teknologi makJumat. Pelajar diasah supaya mahir berdwibahasa (Bahasa Melayu dan 
Inggeris) serta digalakkan mempunyai pengetahuan dalam bahasa ketiga. 
• Kursus PeJengkap : ialah kursus-kursus pilihan antara Fakulti yang memberi 
peluang kepada pelajar untuk mendalami satu bidang lain, terutamanya yang 
berkai tan dengan bidang pengurusan sumber tenaga dan sumber asli. 
• Latiban Industri: Pada tahun ketiga iaitu pad a semester kedua, para pelajar 
diwajibkan menjalan i Latihan Industri selama 16 minggu8. Tujuan latihan industri , 
antara lain, adalah untuk mendedahkan peJajar-pelajar kepada pengalaman dan 
pengetahuan kejuruteraan kimia yang bersesuaian dan juga kegiatan-kegiatan 
penyelidikan yang tidak terdapat dalam biJik kuliah. Di samping ilU, melalui latihan 
industri ini pelajar-pelajar juga dapat menyesuaikan diri dengan alam pekerjaan yang 
akan ditempuh selepas tamat pengajian kelak. 
• Projek Tahun Akhir: Pada tahun keempat (4), pelajar di wajibkan mengambil 
ketiga-tiga kursus yang ditawarkan, iaitu Projek Rekabentuk Loji Kimia (KNC 4294), 
Projek Tahun Akhir I(KNC 4312) dan Projek Tahun Akhir 2 (KNC 4324). Bagi 
8 Buku Panduan Pelajar (2006) . Buku Panduan Pelajar Fakulti Kejuruleraan Sesi 2006/2007. 
Universiti Malaysia Sarawak . Mukasurat 5. 
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kursus KNC 4294, para pelajar dibahagikan mengikut kumpulan dan diwajibkan 
menyiapkan projek rekabentuk loji kimia. Penilaian akan dilakukan berdasarkan 
laporan serta juga pembentangan eadangan projek. Manakala, bagi kursus KNC 4312 
dan KNC 4324, para pelajar dikehendaki menjalankan kajian seeara individu. Pelajar 
diberi kebebasan untuk memilih tajuk yang bersesuaian, biasanya berkaitan dengan 
industri, dibawah penyeliaan staf-staf akademik. Melalui Projek Tahun Akhir, para 
pelajar bukan sahaja dapat mempraktikan apa yang telah dipelajari malah akan 
menguasai kemahiran berkomunikasi dan kemah iran kejuruteraan yang lain . 
• Kursus Elektif: Pada tahun keempat (4), para pelajar juga dikehendaki memilih 
dua (2) kursus pengkhususan daripada senarai kursus elektif yang ditawarkan di 
Jaduall(B). Bidang pengkhususan yang dieadangkan adaJah yang berteraskan kepada 
teknologi dan sumber-sumber tenaga serta susta inabi liti, merangkumi pengurusan dan 
peneemaran alam sekitar berhubung sumber-sumber tenaga tersebu t . 
11.2 Penilaian dan Peperiksaan 
Sistem penilaian yang disarankan oleh pihak Universiti iaJah sistem yang 
menggalakkan interaksi antara pensyarah dan pelajar. Keberkesanan sistem ini adalall 
bergantung kepada penyertaan secara aktif. Dalam proses pembc'ajaran yang fleksibel 
ini, penilaian yang berterusan akan menggalakkan para pelajar untuk membangun dengan 
cemerlang dalam pelajaran. Markah yang diperolehi, selain dari peperiksaan akhir, akan 
bergantung kepada pencapaian pelajar di dalam penyediaan projek, kuiz, seminar, ujian 
kelas, dan sebagainya sepanjang semester. 
11.3 Sistem Pemarkahan dan Gred 
Penilaian kursus yang ditawarkan oleh UNIMAS ada lah berpandukan kepada 
skala gred seperti di l adual 2 berikut: 
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J adual 2: Sistem pemarkahan dan gred9 
Gred J uJat Markah 
(%) 





A 80-100 4.00 Lulus Cemerlang 
A­ 75-79 3.67 
B+ 70-74 3.33 Lulus Kepujian 
B 65-69 3.00 
B­ 60-64 2.67 
Lulus Baik C+ 55-59 2.33 
C 50-54 2.00 
C­ 45-49 1.50 Gagal Lulus Lemah 
D 40-44 l.00 
F < 40 0.00 Gaga! 
, 
Berpandukan ladual 2 di atas, Gred C- dan ke bawah (iaitu 49% dan ke bawah) 
dianggap gaga1 bagi semua Kursus Teras. Manakala bagi kursus generiklpelengkap 
markah kurang daripada 40% dianggap gaga\. 
12. ETJKA DAN KEMANUSIAAN 
Program Pengajian Kejuruteraan Kimia adalah berdasarkan kepada etika-etika 
yang berikut: 
12.1 Tanggungjawab Terhadap Pelajar 
Semua aktiviti yang dirancang dalam program ini adalah bertujuan untuk 
mengembangkan potensi pelaj ar dalam bidang akademik, sosioemosi dan pembentukan 
sahsiah diri tanpa mengira latar belakang agama, jan tina , keupayaan fizikal dan tahap 
sosioekonomi mereka. Untuk memastikan tujuan ini tercapai, setiap tenaga pengajar 
program ini bertanggungjawab terhadap perkara yang berikut: 
• Tidak mengabaikan pengajaran kepada mana-mana pelajar dan memastikan mereka 
diberi peluang yang sarna rata untuk terlibat dal am kesemua aktiviti pengajaran dan 
pembelajaran. 
9 Bahagian Pengajian Siswazah (2006). Peraluran Akademik Pengajian [jazah Sarjana Muda . 
Universit i Malaysia Sarawak. Mukasural 13. 
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• 	 Tidak memberikan keistimewaan kepada mana-mana pelajar dalam apa jua hal yang 
berkaitan dengan pengurusan program dan proses pengajaran-pembeJajaran. 
• 	 Tidak menyalahgunakan kuasa yang diberi sebagai tenaga pengajar untuk tujuan 
tertentu yang boleh mendatangkan masalah kepada pelajar dalam apa bentuk 
seka lipun. 
• 	 Tidak mengabaikan kepercayaan pelajar dengan melakukan perkara-perkara yang 
boleh membawa aib kepada maruah pelajar at au menyentuh isu-isu sensit if dan 
peribadi. 
• 	 Menjaga kebajikan pelajar sepenuhnya dengan berperanan sebagai mentor dan rakan 
akademik yang boleh mendengar dan membantu menyelesaikan masalah secara 
profesional dan tidak prejudis. 
12.2 Tanggungjawab Terhadap Profesion 
Keputusan yang dicapai dalam apa jua perbincangan berka itan dengan tadb ir urus 
dan perj alanan program mesti selari dengan matlamat dan falsafah pendidikan Negara. 
Pihak pengurusan program dan tenaga pengajar merupakan pendukung amanah 
masyarakat untuk memastikan setiap pelajar yang mengikuti program ini akan dapat 
menyumbang kepada kemajuan masyarakat dan membawa Negara ke arah kegemi langan 
pendidikan. Oleh itu, menjadi tanggungjawab semua pihak yang terlibat dalam program 
ini untuk: 
• 	 Menjalankan aktiviti pengajaran yang tidak bertentangan dengan falsafah pendidikan 
Nega ra seI1a menghilangkan kepercayaan masyarakat dan pelajar terhadap institusi 
pendidikan Negara. 
• 	 Mempergiatkan aktiviti penye lidikan dan pencarian ilmu bam sel1a peka kepada 
penemuan bam dalam bidang penyelidikan. 
• 	 Tidak menyalahgunakan pengaruh untuk kepentingan persendirian. 
12.3 Tanggungjawab Terhadap UNIMAS 
Pengurusan dan peljalanan program ini tel1akJuk kepada Akta Universiti dan 
Kolej Universiti (pindaan) 1996, serta peraturan akademik yang telah ditetapkan oleh 
UNIMAS. 
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13 UNJURAN PELAJAR 
Jadual 3 menunjukkan unjuran pelajar untuk tempoh lima (5) tahun akademik. 
Angka ini adalah dianggap optimwn berdasarkan kepada makmal dan bangunan sedia 
ada serta bilangan akademik yang dijangka berkhidmat. Untuk seliap tahun pengajian, 
nisbah stafpelajar akan ditentukan dalam julat 1:6-8. Ini ada lah selaras dengan kriteria 
akreditasi Majlis Akreditasi Kejuruteraan. 
Jadual 3: Unjuran pelajar untuk lima (5) lahun. 
Sesi I Jumlah Pclajar Jumlah Star Akademik Nisbah 





Kcseluruhan JKKST Faklliti Kesclur u hall 
30 5 130 1:5 6 
2008/2009 
1:7 
2009/20 I 0 
Sesi 
Sesi 50 80 10 2 12 




iOO 260 30 3 33 1:8 
20ll/201 2 
14 SYARAT-SYARAT KEMASUKAN 
Syaral-syarat kemasukan ke program ini adalah seperti di Jadual 4. 




Lulus Sijil Pelajaran Malaysia (SPM)/Setaraf dengan mendapat kepujian 
dalam mata pelaja ran Bahasa Melayu/Bahasa Malaysia atau kepujian Bahasa 
Melayu/Bahasa Malaysia kertas Julai. 
dan 
Lulus matrikulasi KPM/Asasi Sains UM/Asasi UiTM dengan mendapat 
sekurang-kurangnya PNG K 2.00 ; 
atau 
Lulus Peperiksaan Sijil Tinggi Pelajaran Malaysia (STPM) dengan mendapat 
sekurang-J"lrangnya gred C (NGMP 2.00) dalam mata pelajaran Am dan 
gred C (NGMP 2.00) dalam dua mata pelajaran lain 
dan 
Mendapat seku rang-kurangnya Tahap I (Band J) dalam Malaysian Universiti 












Keperluan Mendapat sekurang-kurangnya Gred B- (2.67) pada peringkat Matrikulasi / 
Khas sasi dalam matapelajaran belikut: 
Progranl • MatematiklMatematik Kejuruteraan, 
• FiziklKejuruteraan Fizik, 
• KimialKejuruteraan Kimia, 
dan 
Mendapa t sekurang-kurangnya kepujian pad a peringkat SPM dalam 
matapelajaran berikut: 
• MatematiklMatematik Tambahan, 
• Bahasa Inggelis/Babasa Inggeris 1119 
atau 
Mendapat sekurang-kurangnya kepujian Gred B (NGMP 3.00) pad a peringkat 
STPM dalam mata pelajaran berikut: 
• Fizik, 
• Matematik Tambahan dan 
• Biologi/Kimia. 
atau 
Memperolehi sekurang-kurangnya Gred B dalam A-leve l bagi matapelajaran 
berikut: 
• Matematik 
• Fizik dan, 
• Kilnia 
dan 
Meneapai skor 550 dalam Test ofEnglish as a Foreign Langllage (TOEFL) 





Memiliki kelulusan Diploma Kejuruteraan Kimia dengan mendapat PNGK 
sekurang-kurangnya 2.67 atau kelulusan lain yang diiktiraf setaraf dengannya 
o leh Kerajaan Malays ia dan diluluskan o leh Senat 1PT A. 
Keperluan 
Lain 
Calon lidak rabun warna. Ini memudahkan pelajar untuk membezakan warna 
pH atau larutan kimia ya ng herwama dengan bai k. 
15 TMPLTKASI FIZTKAL, KEWANGAN DAN STAF (2006-2012) 
15.11mplikasi 
Kemudahan-kemudahan sedia ada ialah Bangunan JKK ST yang terdui daripada 
bilik syarahan, bilik makmal dan bilik komputer Dmi segi prasarana, JKKST telah 
bersedia sembilan puluh (90%) peratus bangunan-bangunan yang diperlukan. Oleh itu, 
kemudahan tambahan yang diperlukan bagi tempoh lima (5) tahun hanyalah:­
• Peralatan makmal. 
• Komputer & perisian. 
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15.2 Implikasi Kewangan 
15.2.1 Kos Kelengkapan dan Bahan 
Anggaran kos kelengkapan dan bahan beJjumlah RM 5.37 juta untuk tahun 
pertama penawaran program. Ianya ban yak melibatkan keperluan asas untuk 
menyediakan kursus-kursus makmal ya ng ditawarkan. Kos tersebut ada lah untuk 
pembelian perala tan makmal bagi Kejuruteraan Kimia. 
Untuk j angkamasa lima tahun, anggaran keseluruhan kos kelengkapan dan bahan 
dijangka berjumlah RM 20.273 juta. lni termasuk kos-kos perala tan penyelidikan dan 
penambahan alat-alat untuk kursus-kursus makmal. Sila rujuk Jadual 5 untuk keperluan 
kelengkapan dan bahan untuk tempoh lima (5) tahun, 2008-2012. 
Jadual 5: Anggaran Kos kelengkapan dan bahan untuk tempoh lima (5) tahun, 2008­
2012. 
Pcrkara 2008 2009 2010 2011 2012 









100,000 130,000 170,000 220,000 280,000 
Pakai habis 
-27799 





170,000 219,000 275,000 354,000 455,000 





15.2.2 Kos Pengurusan dan Staf Baru 
Bagi kos pengurusan pula, anggaran minima yang diperJukan cuma RJ\l1110,000 
setiap tahun. Implikasi kos pengurusan adalah minima memandangkan FK sudah 
mempunyai empat (4) program sedia ada di bawah naungan satu Fakulti. Oleh itu kos 
pengurusan boleh diselaraskan bersama. 
Jadual 6: Kos Pengurusan 
Jenis Kos Pengurusan Jumlah (RM) 
Perjalanan Dalam Negeri 30,000 
Persidangan 15,000 
Syarahan Sambi Ian 60,000 
Keraian 5,000 
Jumlah 110,000 
Pengambilan kakitangan akademik dan soko ngan baru akan dilakukan secara 
berperingkat-peringkat. Sebahagian daripada tenaga pengajar terdiri daripada pensyarah 
yang mengaJar kursus-kursus Fakulti sepe11i Matematik, Etika Kejuruteraan, 
Pemprograman, dan lain-lain. Keperluan staf-staf akademik dan sokongan bagi JKKST 
adalah sepel1i tertera di .Tadual 7. Mengikut perancangan sedia ada, keperluan staf 
akademik dan staf sokongan akan mencapai tahap optima pada tahun 2010. 
Jadual 7: KeperJuan staf-staf akademik dan sokongan. 
Kutegori Staf Akademik 2007 2008 2009 2010 
Profesor IProfesor Madya - 1 2 1 
Pensyarah 1 6 3 5 
TUlor - 0 3 4 
Pertambahan - 7 8 10 
Juml ah 1 8 20 30 
Kategori Stat" Sokongan 
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Pembantu Tcknik - 1 - -
Pembantu makmal - I I -
Juruteknik - 6 3 2 
Kerani Program I - - -
Pertambahan - 8 4 2 
Jumlah 1 9 13 IS 
16 	 PROGRAM AKADEMIK YANG SEDANG DITAWARKAN DI FAKULTI 
YANG MEMOHON 
Berikut adalah program akademik Sarjana Muda Kejuruteraan yang sedang 
ditawarkan di FK: 
• B.Eng dengan Kepujian KejulUteraan Sivil 
• B.Eng dengan Kepujian Kejuruteraan Mekanikal & Pembuatan 
• B.Eng dengan Kepujian KejulUteraan Elektronik (TeJekomunikasi) 
• B.Eng dengan Kepujian Kejuluteraan Elektronik (Komputer) 
17 	 PERTINDIHAN PROGRAt~ YANG DIPOHON DENGAN IPT LAIN 
Senarai IPT A Malaysia yang menawarkan program Ijazah sarpna muda 
kejulUteraan dengan Kepujian (Kejuruteraan Kimia) atau ijazah yang hampir serupa 
ditunjukkan di jadual Gl, Lampiran G. Di samping {PTA, beberapa institut pengajian 
tinggi swasta (lPTS) tulUt menawarkan ijazah sarjana muda kejuruteraan kimia, 
contohnya, Curtin University of Technology, Mill , Sarawak dan The University o f 
Notingham Malaysia Campus (Jadual G2, Lampiran G). 
Di samping menjalankan program Ijazah Saljana Muda Kejuruteran Kimia, 
kebanyakkan univers iti-universiti tersebut Juga menjalankan program-program 
kejuruteraan kimia yang lebih khusus, contohnya: 
• Biokimia dan bioproses: UMP, UTM, USM, UiTM. 
• Teknologi Gas UTM, UMP dan UTP. 




• Polimer: UTM. 
• BioPerubatan: UM. 
• Proses Pengasingan dan Pemangkin: USM 
Begitu juga dengan universiti di luar negara (Jadual G3, Lampiran G). Terdapat 
universiti tertentu yang menawarkan program kejuruteraan Idmia tambahan yang lebih 
khusus, contohnya Loughborough University di UK dan MIT di USA , Bagaimanapun, 
kebanyakan universiti lazimnya menawarkan hany. Ijazah Sarjana Muda 
KejuruteraanJSains Kimi. tanpa pengkhususan, 
J adual G4 di Lampiran G menunjukkan pertindihan kursus dengan 9 IPT A 
tempatan dan 4 buah universiti luar negara, Pada dasamya, kursus-kursus dalam program 
di institusi-institusi tersebut sememangnya mempunyai pertindihan dari segi asas 
pembelajaran, namun terdapat isi kandungan dan sukatan kursus-kursus tertentu di 
UNIMAS berbeza dari universiti-universiti tersebut. Keutamaan matlamat program 
(PEO) bagi JKKST, kursus-kursus berhubung dengan sumber tenaga dan sustainabiliti 
tenaga dan alam seldtar telah diberi penekanan khusus dengan perkembangan ilmu dan 
teknologi pendidikan serta teknologi industri global dewasa ini, 
! 
f 
18 KEAHLIAN DAN ULASAN LEMBAGA PENGAJIAN TERHADAP 
PROGRAM YANG DIPOHON 
18.1 Ahli Lembaga Pengajian: 
Pengerusi : 
Prof Madya Dr Wan Dekan, Fakulti Kejuruteraan, Uni versiti 
Hashim Wan Ibrahim Malaysia Sarawak. 
Ahli Dalaman: 

Dr Hj , Mohammad Omar Ketua Jabatan Kejuruteraan Kimia & 






Ahli Luar (IPTA): 
Prof. Madya Dr. Ezzat Chan 
Abdullah 
Prof. Madya Dr. Sharifah 
Aishah Syed Abdul Kadir 
Prof. Madya Dr. Robiah 
Yunus 
Prof. Dr. Zainuddin Abdul 
Manan 
Prof. Ir. Dr. Abdul Wahab 
Mohammad 
Prof. Madya Dr. Zulkafli 
Hassan 
Ahli Luar (Industri): 
Mr. Mohd. Aris Yusof 
Mr, Mohd Yatim Hassan 
Mr. MOItadza bin Mohsen 
Mr. Rhyn Ng 
Mr. John Reeve 
Mr. Edward Suka 
Ketua Jabatan Kejuruteraan Kimia, 
Universiti Malaya 
Dekan, Fakulti Kejuruteraan Kimia, 
Universiti Teknologi MARA 
Ketua Jabatan Kejuruteraan Kimia, 
Universiti Putra Malaysia 
Wakil Ketua Jabatan Kejuruteraan Kimia, 
Universiti Teknologi Malaysia 
TimbaJan Dekan Akadernik, Fakulti 
Kejuruteraan, Universiti Kebangsaan 
Malaysia 
Timbalan Dekan, Fakulti Kejuruteraan 
Kimia dan Sumber as Ii, Universiti Malaysia 
Pahang 
General Manager, Assar Chemical 
Industries, Sejingkat, Kuching 
Manager, Human Resource DeveJeopment 
and Training, Malaysia LNG Sdn. Bhd, 
Bintulu, Sarawak 
Manager, Accacia Cellulose Intemational 
Sdn . Bhd, Kuching, Sarawak 
Project Manager, Similajau Industries Sdn. 
Bhd, Kuching, Sarawak 
Study Director, Rio Tinto Aluminium 
Limited, Kuching Sarawak 
Human Resources and Administration 
Manager, CMS Cement Sdn Bhd, Kuching. 
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Mr. Julien Alen 	 Assistant Director, State Planning Unit, 
Chief Minister's Department, Sarawak 
18.2 Vlasan Dan Minit Mesyuarat Lembaga Pengajian 
Ulasan dan minit mesyuarat lembaga pengajian terhadap program yang dipohon 
dilampirkan seperti di Lampiran K dan Lampiran L. 
19 TARJKH PROGRAM DILULUSKAN 
Program ini telah mendapat kelulusan di Peringkat Jawatan.l,:uasa Perancangan 
dan Pembangunan Akademik (Mesyuarat JPPA Bil 04/2007 ke-S2 pada 19 Jun 2007), 
Lembaga Pengajian IPTA (7 Mei 200S) dan Lembaga Pengajian lndustri (S Mei 2008), 
Senat (Mesyuarat Senat Bil. 0612007 ke-S7 pad a 26 Sept 2007) dan seterusnya Lembaga 
Pengurusan Universiti (Mesyuarat LPU Bil. I1200S ke 39 pada 21 Jan 200S). 
20 KESIMPVLAN/SYOR 
Program ini berhasrat untuk melengkapkan pelajar dengan segala asas kejuruteraan 
J<jmia yang kukuh; se11a berkebolehan untuk menangani segala masalah-masalah 
interdisiplin secara cekap yang berasaskan kimia dan tenaga. Program ini dijangka dapat 
membantu menjayakan pembangunan sumber manusia negara bagi keperluan Wawasan 
2020 sel1a SCORE meJaJui program akademik yang reJevan yang dapat memantapkan 
kemampuan negara mengurus sumber asli, tenaga dan alam sekitar secara mampan. 
Dengan itu, Kementerian Pendidikan Tinggi Malaysia (JKPT) adalah dengan honnatnya 
diminta memperakukan program Sarjana Muda Kejuruteraan J<jmia dengan Kepujian di 
fakuJti Kejuruteraan, UNIMAS. 
29 

Lampirall A : SokOllgun dunpadll IPT4 
LampiranA 
Sokongan daripada IPTA 
Lamplran A : Sokongan danpado JPTA 
LAMPlRAN A 
SOKONGAN DARIPADA IPTA: UTM EXPERTS' MEETING 
16-18 OGOS 2006 DAN MAKLUM BALAS DARI IPTA. 
Tiga orang pakar Fakulti Kejwuteraan Kimia dan Sumber Asli, UTM telah 
melawat UNIMAS pada 16-18 Ogos 2006 bagi membantu menasihat dan memeriksa 
silibus akademik serta di dalam perancangan keperluan malona!. Mereka adalah: 
1. Prof Madya Dr. Zainuddin Abdul Manan - Ketua Jabatan Kej Kimia 
2. Prof Madya Dr. Kamarul Asri Bin Ibrahim - Timbalan Dekan (Akademik) 
3. Prof Madya Dr.Hanizam Sulaiman - Pakar Program BarulMalonal 
Photo 1. Lawan jam daripada atas: 

PM Dr. Hanizam, PM Dr. Kamarul Asri, 

PM Dr. Zainuddin, Cik Norfamila, 

Dr. Hj. Mohammad Omar and PM Dr. 

N g Chee Khoon. 

Photo 2. Gambar berkumpuJan se.lepas 
tam at mesyuarat dan diskusi, 18 Ogos 
2006. 




Lampirall A .- Sokongon dor/pada IPTA 
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Lamp;rall A : Sokongan daripada IPTA 
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Lampiran A: Sokongan daripada [PTA 
Won Ahmad !(.oomI a.. 
Mahmoo 
Cwakcm@U=m my> 
bee;OV1512OO7 2"23 PM 
~ Ro ~,_"""".".._.. """,,w..._om 
l~w.ra.n \Jnu 
!'Tof. 
Moboll muIUra/la bidang kl:JlInu"run LnuJ. .gal< becbaa doripado bldoog kunia(l'u..t 
PonS"J"'" Ul> Kuma '" U M) WWubaga>mlUl[l pun PP:.K dl U M do. merlAwJlrbD 
IJonW BAppSc daJrun b.dong KwH. lndusn Terdaprl! bebee.po kr""" dan kurm. )=8 
m.ll~ pel"Jar tahadop p'lI1pros~ dan kimi.J ~Iar",,- S<1uatL 
AI><X Prof Dr W A Karrul M.lllll~ 
D "m 
School ofChmucnl ~ 
U1l1Y~U UR ~a1a)"ua 
11 800 U M. Penang 
T.I -ro.HS5 262 .-6O+6560~61 (DL) 
F , ~-6S7~854 
111i, m""'ge IS UlI.n<kd only for th< """ of Ibe penon or OCgatU.ZlllJCD 10 whIch If IS 
.ddr",,~ and "" YCOllGlW UlfOnDJ\UOD th.u .. pm-m,!.d ccnfidenral and ""=1" from 
di,clo'Ufe .Uldrt .pphe.bl~ 1,,,, I f lb. ,,,,,del of ,1m """"'1' i< nOI Ih. Ul,,",,,,,,d «e'Plcor or 
rr 'lpoo... ,bl'" ror drh\'enD thI. me't. ..3~e' 10 lho!'" U1lcndtd 1et:1PU"UI YOU Ale ht'l"rby nODfir<i dUll! 
1t" dJ ~ftllUl.1UOH tiurnbullon at t'opYang of Inl" l:'onlnUUUC.,' lon " ~ttlC11 \' prc lutnlt'd if 
}"OU .lL'I\-r rKell?ti tlU\ COt1.mUUUCl'1 lJon 11'1 t'11'or plt'.nH' nOrln' Ih(' '!oeodn" umnedGu~ly ~~ 
em."I ....<1 ,l.~ lb. orlguW u"" ..g< ,1llIMd" ",ly . n.. .mder. ' " S\ b>tdtlUle, IUld olfilro,e, . 
do nOi KcqU laabllny for an} fifO I OJ, Q:IIlIMlon'\. couupuoo ar \'lCU~ 10 1M COIU C'l1l .. of tbJ\ 
nlf'UaJ<" 0' I t1\" rutnclunfttb moll ~~\;a I'f'i.nh of t'-IUo-"l1 1 rnn'll'\U'\\.IOI1 Th.;\nk. \'Ou 
From monuu afmg lJrum.1' 11\ ) 
O.u OJruk 0'(0' Prof Df. 
\\'f' ha.J jl1 11('C('Ulh ,trllp ,1 d~"".lfln~ut (ne-ulItftl EUt'lU 'IU~ ~. En"g\ 
~ustalDlb"'tY D.p.mmtl1t '1 lbe FaCtlI" of EngJll"f1~ lR-.ThlA . 
34 

Lalllplrun 8 Snkangall dar ipni/a Induflri 
LAMPlRANB 
Sokongan Daripada Industri 
Gambar-gambar: II/dustrial Stakeholder',\' Meetil/g 35 
Senarai syarikat-syarikat pilihan (berkai tao dcngan 
Kej umteraan Kim ia, tenaga clan sumber asl i) yang 
tcl ah clijempllt untuk perb incangan sena diedarkan 
borang S{((c;kholder Survey ketika perbincangan. 
36 
Senarai-senarai syarikat pilihan yang tdah diedarkan 
borang Feedback Survey Pcndck Short llld"s tr;,,1 
S"rvey Form 
3 
Lompiran B : Sokongan daripado Induslri 
INDUSTRIAL STAKEHOLDER'S MEETINGS 

Gambar 1: Taklimat daripada Dekan FK 
sebelum perbincangan dalam Stakeholder 
Meetings. 
Gambar 3: T aklimat daripada Dr. Hj. 
Mo hammad O mar Abdullah mengenai 
borang stakehoLder selepas syllabus 
presentation di Hotel Park City Avely, 
Bintulu, Sarawak, 24 Ogos 2006. 
Gambar 2: Gambar berkumpulan bersama 




Lampiran 8 . Sokongan dMipada fndustri 
Jadual B-1. Senarai syarikat-syarikllt pili han yang dijcmput untuk perbincangan di FK, 
UNIMAS. 
• Assar Chemicals Sdn. Bhd. 
• Austral Edible Oil Sdn. Bhd. 
• B.I.G Industrial Gas Sdn. Bhd. 
• Cahaya Mata Sarawak Bhd 
• Chemsain Konsultant Sdn. Bhd 
• Combitec Plastic Industries Sdn 
Bhd 
• Felda Palm Industries Sdn. Bhd. 
• FFM Flour Mills (Sarawak) Sdn 
Bhd 
• Golden Priority Sdn Bhd: food 
processing& packaging 
• Hexza-Nestle Chemicals Sdn 
Bhd : chemica ls 
• Hexzachem Sarawak Sdn Bhd 
• Kimia Utama Sdn Bhd: 
Agricultural chemicals 
• Jayabumi Timur Sdn Bhd: 
sea wage treatment equipment 
• Komag USA (M) Sdn Bhd . 
• Kong Long Huat Chemicals Sdn 
Bhd: chemicals 
• Lam Soon (M) Sdn Bhd: 
vegetab le oil s 
• Malaysia LNG Sdn. Bhd. 
• Pawada Food Industries Sdn Bhd 
Pembinaan Jayabumi (Sarawak) 
Bhd: seawage treatment 
equipment 
Professional Energy (M) Sdn 
Bhd: boiler 
Sarawak Shell Berhad 
Sarunina SCI Corporation (M) 
Sdn. Bhd. 
Sarawak Oil Palms Bhd 
Sekitar Ceria Enviromental 
Services Sdn. Bhd. 
Taiyo Yuden (Sarawak) Sdn 
Bhd. 
Tesway (M) Sdn Bhd: chemicals 
Trans-Ocean Coatings & 
Chemicals Sdn. Bhd. 
Water Genesis Sdn Bhd 
Wee & Wee Tradi ng Sdn Bhd: 
fertili zers whoie!lale & 
manufactu rers 
Wee Me e IndusllC,es Co. Sdn 
Bhd : food products. 
Yung Kong Galvanis ing 
Industries Bhd 
I st Silicon (M) Sdn Bhd 
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Lampiran B : Sokol/gall daripadn Illdusiri 
Jadual B-2. Senarai syarikat-syarikat pilihau yang telah diedarkan borang Feel/back Survey Form 
(Short ilu/u!itria/ Survey) 




• 	 Exxonmobil Subsidiaries In Malaysia 
• 	 Golden Hope Plantations Berhad 
• 	 ICI Paints (Malaysia) Sdn Bhd 
• 	 Intel Technology Sdn Bhd 
• 	 Komag USA (M) Sdn Bhd 
• 	 Kumpulan Guthrie Berhad 
• 	 Malakof Berhad 
• 	 Molex (Malaysia) Sdn Bhd 
• 	 Pecd Berhad 
• 	 Shell Malaysia 
• 	 Sime Darby Berhad 
• 	 Sunway Group 
• 	 Technip Geoproduct ion (M) Sdn Bhd 
• 	 Continental Sime Tyres Sdn Bhd 
• 	 Petroliam Nasional Bhd 
• 	 (Petronas) 
• 	 Tenaga Nasional Berhad 
• 	 Edaran Otomobil Nasional Berhad 
• 	 Infineon Technologies (Malaysia) Sdn 
Bhd . 
• 	 Nestl e (Malaysia) Berhad 
• 	 Schlumberger Wta (M) Sdn Bhd 
• 	 Roche (Malaysia) Sdn Bhd 
• 	 Sanmina Sci Corporation (M) Sdn. Bhd. 
• 	 Taiyo Yuden (Sarawak) Sdn. Bhd. 
• 	 Faber Medi -Serve Sdn Bhd. 
• 	 TA Ann Plywood Sdn Bhd 
• 	 .Tabatan Kerja Raya, 
• 	 Assar Chemica ls Sdn Bhd. 
• 	 CMS Cement Sdn Bhd 
• 	 AZZAIR Sdn Bhd 
• 	 Perodua Manufac turing Sdn Bhd 
• 	 Malaysia LNG Sdn. Bhd. 
• 	 Asian Bintulu Fertilizer Sdn Bhd 
• 	 NEC Sem i..:onductor (M) Sdn Bhd 
• 	 Flextronics Technology (Malaysia) Sdn 
Bhd. 
• 	 Epsilon JUlUtera Pelunding (S) Sdn. Bhd. 
• 	 Sejingkat Power Corporation Sdn Bhd 
• 	 Dynacraft Industries Sdn Bhd. 
• 	 Fuji Seat (Malays ia) Sdn Bhd. 
• 	 Perbadanan Pembekalan Lektrik Sarawak 
(SESCO) 
• 	 CMS Cement Sdn Bhd. 
• 	 Sarawak Plantations Services Sdn. Bhd. 
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• 	 Sharp Manufacturing Corporation (M) Sdn 
Bhd 
• 	 CHIYODA (M) Sdn Bhd 
• 	 SGC Industries Malays ia Sdn Bhd 
• 	 Aluminium Metal Bersatu Sdn Bhd 
• 	 Silterra Malaysia Sdn BHd 
• 	 Agilent Technologies Malaysia Sdn. Bhd . 
• 	 Carrier International Sdn. Bhd . 
• 	 Motorola Technology Sdn. Bhd. 
• 	 MLS Precision Eng Sdn. Bhd. 
• 	 LNL T (Far East) Berhad 
• 	 Texas Instruments Malaysia Sdn Bhd 
• 	 Balda Thong Fook Solutions Sdn Bhd . 
• 	 Malaysia Airlines 
• 	 Proton Berbad 
• 	 Yung Kong Galvasing Industries Bhd. 
• 	 Samling Plywood (Baramas Sdn . Bhd.) 
• 	 Pioneer Technology (M) Sdn Bhd. 
• 	 Syn Nam Ee Sdn Bhd. 
• 	 Toko Electronics (Sarawak) Sdn. Bhd . 
• 	 Cahya Mata Sarawak Bhd. 
• 	 OMG Fidelity (M) Sdn. Bhd. 
• 	 Foltune Wide Sdn. Bhd. 
• 	 Alom Trading Sdn. Bhd . 
Lampiran B : SOkOl1gol1 daripado Induslri 
• 	 Alpha Ultimate Sdn. Bhd. 
• 	 SEM (M) Sdn. Bhd . 
• 	 Polyclad Laminates Kuching Sdn. Bhd . 
• Weida Integrated Industries Sdn. Bhd. 
• 	 Faber Mediserve Sdn. Bhd. 
• Nestle Manufacturing (M) Sdn. Bhd. 
• 	 Hexza-Nestle Chemicals Sdn. Bhd. 
• 	 Kimia Utama 
• 	 Malaysian Pepper Board, Malaysia 
• Hanna Instruments (M) Sdn Bhd 
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Senarai Kakitangan Akademik Serta Bidang 
Pengkhususan dan Aktiviti-aktiviti Penyelidikan 
Staf 
Lampirafl C : Sellaraj kukitungall akademi.k serlo. bidang pCflgkllllsusa" dan aktiviti-aktiv;ti pcllyclidiko.n sla/ 
LAMPlRANC 
Senarai Kakitangan Akademik serta bidang pengkhususan 
Name Bachelor Master 
-
PhD Remarks 













PhD in hybrid fuel cell & solar for air 
conditioning (UK), 2002Energy 
resources and applications, including fuel 
cell, green fuel, solar thermal energy & 
air-conditioning. 
2 Dr. Rubiyah 
Baini 
BEng (Hons)(Chemical & 
Process Engineering)(UKM) 
MSc Eng (Process 



























PhD in energy sustainability (UK) 
(2008, near completion). Now in 
UNIMAS 
-
PhD in Bio-energy (Kyoto University, 
Japan) 
5 Norfarnila 
Bt Che Mat 
B.Eng (Hons) 
(Matelial Science and 
Engineering) 
(Kyushu . U) 
MSc (Process 
Engineering), UNSW -
Biodegradable polymer research (Japan). 
Polymer research for energy applications 
e.g. photovoltaic. 





B.Eng (HONS) in Chemical 
Engineeling (Edinburgh, 
UK) 
MBA in Project 
Management (USQ, 
Australia) 
- Currently Studying M.ENG (Energy & 
Environment) at UNlMAS in the area of 
fuel cell and wastewater treatment. 
39 









BEng (Hons)(Chemical & 












Expected completion June 2008. 
PhD in manufacturing (Australia) 
(on study leave since 2005) 
PhD in biomass (UKM) 
(Study leave since December 2006) 
Lampiron C: Senarai Kakitangan Akademik serlo bidang pengkfwsusan dan aktivili-oktivi!i penyelidikan stal 
Aktiviti-aktiviti Penyelidikan Staf yang berkait-rapat 
dengan Pengajaran 
PenyeJidikan staf kejuruteraan kimia adalah di dalam peringkat awal di JKKST 
ini. Kursus pengajaran dan kerja penyelidikan adalah direkabentuk sebegitu rupa di mana 
kedua-duanya saling bersangkut-paut di an tara satu sarna lai n. Selari dengan matlamat 
dan bidang pengkhususan Jabatan, bidang utama yang di ceburi oleh staf JKKST ialah 
bidang kejuruteraan Kimia yang berhubung rapat dengan tenaga dan sumber asli yang 
berkaitan dengan sumber tenaga. Antara bidangltajuk penyelidikan yang sedang 
dijalankan oleh staf JKKST ialah seperti berikut: 
Bida llgltajuk penyelidikan: 
(a) Fuel cell technology. 
(b) Biofuel teknologi . 
(c) Penggu naa n solar and exhaust heat dan pembinaan automobile air-conditioning unit. 
(d) Solar thennal transient study. 
(e) Solar drying for crops. 
(f) Biomass technology. 
o· 
..;- (g) Water and waste water treatment using fuel cell and local microbial technology . 
(h) Sustainability and study of rural alternative energy applications, contoh rujukan. 
(i) Polymer research for energy application,eg. for photovoltaic appl ication. 
(j) District coo ling system using compression assisted with ice ball thermal cooling. 
(k) Ammonia-water absorption refrigeration. 
(1) Environmental Imact Assessment of chemical plants. 
(m) Green fuel and fuel combustion catalyst. 
(n) Stress-corrosion cracking of industrial ammonia tank. 
(0) La in-lain . 
i{llj lIkau: 
I-Journals: 
I. 	 M.O. Abdu ll ah and Y.K.Gan. Feasibility study of a mini fuel cell to detect interference 
from a cellu lar phone. Journal ofPower Sources. ISS (2006) 31 I -3 18 (Impact Factor = 
3.521). 
2. 	 S. Watanabe, A. A. Saleh, S. P. Pack, . Annaluru , T. Kodaki, and K. Makino, Protein 
engineering of xylose reductase from Pichia stipitis for improved NADH-speciEcity and 
the efficient e thanol production from xylose in recombinant Saccharomyces cerevisiae, 
Journal of Microb iology, 2007, 153, pp. 3044-3054 (Impact Factor: 3.139) 
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3. 	 S. Watanabe, A. A. Saleh, S. P. Pack, N. AnnaiUlu, T . Kodaki, and K. Makino, Ethanol 
Production from Xylose by Recombinant Saccharomyces cerevisiae Expressing Protein 
Engineered NADP+-Dependent Xylitol Dehydrogenase, Journal of Biotechnology, 2007, 
[30.3 , pp. 316-319 (Impact Factor: 2.60) 
4. 	 N. AIUlaluru, A. A. Saleh, S. Watanabe, S. P. Pack, T. Kodaki and K. Makino, 
Thennostabilization of Pichia stipitis xylitol dehydrogenase by mutation of structural 
zinc binding loop, Journal of Biotechnology, 2007, 129.4, pp. 712-22 (Impact Factor: 
2.60) 
5. 	 Baini, R. & Langrish, T.A.G. (2007). Choosing an appropriate drying model for 
intennittent and continuous drying of bananas, Journal ofFood Engin eering, 79(1), 330 
- 343 (Impact Factor: 1.696). 
6. 	 Baini , R. & Langrish , T.A.G. (2008). An Assessment of the Mechanisms for diffusion in 
the Drying of Bananas, Journal of Food Engineering, 85(2), 201 - 214 Baini, R. & 
Langrish, T.A.G. (2007). Choosing an appropriate drying model for intennittent and 
continuous drying of bananas, Journal of Food Engineering, 79(1), 330 - 343 (Impact 
Factor: 1.696). 
7. 	 M.O. Abdullah, FA. Mikie and c.y. Lam. Drying perfonnance and thennal transient 
study with solar radiation supplemented by forced-ventilation. International Journal of 
Thermal Sciences, Volume 45, Issue 10, October 2006, Pages 1027-1034 Available 
online 28 February 2006. (Impact Factor = 0.991). 
8. 	 S. Watanabe, A. A. Saleh, S. P. Pack, N. AIUlaluru, T. Kodaki , and K. Makino, The 
Positive Effect of the Decreased NADPH-preferring activity of Xylose Reductase from 
Pichia stipitis on the Ethanol Production Using Xylose-fermenting Recombinant 
Saccharomyces cerevisiae, Journal ofBioscience, Biotechnology and Biochemistry, 2007, 
pp. 1365-9 
9. 	 M.O.Abdullah, F.S. Bhinder & M.O Sabri. Combined Flash-vaporisation and Solar 
Evacuated Tube Heat-Driven Absorption Air Conditioning System for the Tropic. IEM 
Journal. Institution of Engineers, Malaysia. Volume 68, No.2, June 2007. Page 20-27. 
10. 	Yassin, A.A., Kamis, A. and Abdullah , M.O. (1991), "Formulation of an envirorunentally 
save (palm-diesel) oil-based drilling fluid" Society of Petroleum Engineers (SPE) 
Technical Papers Microfiche No. 23001. Ann Arbor, Michigan. 
1l. Mohamed Sutan, N., Baini, R., & Awang Aemeran, D. Z. (2003). Safety procedure for 
bridge inspection in Sarawak, Malaysia, Pakistan Journal of Applied Sciences. Science 
Publications, Vol 3( I), 1 - 3. 
12. A. A. Saleh, S. Watanabe, N. AIUlaluru, T . Kodaki, and K. Makino, Construction of 
Various Mutants of Xylose Metabolizing Enzymes for Efficient Conversion of Biomass 






















Lampiran C. Senarai Kakilangan Akndemik serla bidang pengkhususQn dan aktivili·akfivifi penyelidikan sta/ 
I. 	 M.O Abdullah and S. L Leo. 2007. Heat Driven Adsorption Air-Conditioning System 
fo r Automobile. File reference: 070873 mba/js. Worldwide patents pending. 
IlI- Internationa l conference 
1. 	 M.O. Abdullah and S.L. Leo. Feasibility of so lar adsorption technologies for 
automobile air conditioning. Proceeding of ASMEIISEC2005, 2005 International 
Solar Energy conference, August 6-12, 2005, Orlando, Florida, USA. 
2. 	 Mohammad Omar Abdullah, Voon Chun Yung, Audra Anak 10m, Alvin Yeo Wee, 
Martin Anyi, khairuddin B Ab. Hamid, Johh Tarawe and l ames Tarawe, Energy 
Sustainability Study of a Rural ICT Telecenter at the Bario Highland , Paper No. 
ES2007-3 606 1, presented at the Energy Sustainability 2007 Conference (ES2007), 
June 27-30, 2007, Long Beach, California, USA. Proceedings of the 2007 ASME 
Energy Sustainability 2007 Conference (ES2007), ISBN 0-7918-3 798-X, Order No. 
1765CD. 
3. 	 N. Abdul Rahman, Dr. S. M. Haile and Dr. P. Norman, Power Generations and Other 
Alternative Utili sations from Palm Oil Mills Waste" In Proceed ing: Des ign and 
Manufacture for Sustainable Development, 4Lh International Conference, University 
of Newcas tl e upon Tyne, England, 12-4 July 2005. 
4 . 	 N. Abdul Rahman, Dr. S. M. Haile and Dr. P. Nonnan, Potential and Barriers to the 
Implementation of Sustainable Biomass Electricity Generation For Tiger Prawn 
Aquaculture: A Case Study at Samarahan Div ision, Sarawak, Malaysia, In 
Proceeding: World Bioenergy 2004: Conference and ex hibition on Biomass for 
Energy, Elmia Convention Centre, Jonkoping, Sweden, 2-4 lune 2004. pp 147. 
5. 	 Baini, R., & Langrish, T.A.G. (2004). Drying kinetics of banana. 32nd Australasian 
Chemical Engineering Conference. 26 - 29 September, Sydney, Australia. Paper on 
CDROM . 
6. 	 M.O. Abdullah & C.H. Tang, H20-NH3-H2 Absorption Refrigeration: 
Thermodynamics Investigat ions by Experimentation and Modeling. Paper presented 
at the 12Lh Asian Chemical Congress (l2ACC) August 23-25, 2007, PvVTC, Kuala 
Lumpur. 
IV- Local conference 
I. 	 C. l ourbert, P.N.Y.Yek, M.O.Abdullah, E. lunaidi, S. Hamdan, A. Rahim, R. 
Muslimen, K. Ab Hamid and P. Kuek. "Design, building and initial perfonrnance of 
an airboat for Sarawak rural riverine applications". First Regional Conference on 
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Vehicle Engineering and Technology. (Rivert 2006) Putra World Trade Centre 
(PWTC), Kuala Lumpur 03-05 Jul y 2006. 
2. 	 Baini, R. (2003). Chemical reaction hazards - a need for safety awareness, 
Proceedings National Occupational Safety and Health Conference, 21 - 22 April, 
University Utara Malaysia, Penang, Malaysia, 53 - 60. 
3. 	 Baini R., & Saleh, S. F. (2003) . Fault tree analys is in the modification of an 
engineering system, Proceedings ofEngin eering & Technology Conference, Sarawak, 
30 July - I August, Universi ty Malaysia Sarawak, Malaysia, 688 -695. 
4. 	 N. Abdul Rahman, Prediction of Engine Performance Running on Biogas with 
hydrogen addition, Proceedings, Malaysian Science and Technology Congress 2002 
(MSTC 2002) Symposium A - Physical Sciences, Engineering and Technology, 
Johor Bahru, 19 - 21 September 2002. 
5. 	 N. Abdul Rahman, Improving The Burning Characteristic of Biogas with the 
Addition of Hydrogen, Proceedings, Malaysian Science and Technology Congress 
2002 (MSTC 2002) Symposium B - Environment, Biodiversity and Resource 
Management, Genting Highlands, 17-19 October 2002. 
6. 	 S.F. Salleh, N.H. Ibrahim, Potential energy from agricultural waste; effect of moisture 
content., National Conference On Advances In Mechanical Engineering, 18-20 May 
2005, Universiti Teknologi Mara. (2005). 
7. 	 S.F. Salleh, Environmental Impact Assessment of A Chemica l Plant; Potential 
Chronic Envirorunental Hazard of Chemicals To Aquatic and Terrestrial Ecosystem, 
Proc. Eng. & Tech. Conf. 2003 (EnTech 2003), 30 July - I Aug (2003). 
V- Journals submitted & in review 
1. 	 M.O Abdullah, J. Zen and M. Yusof, 2006, Stress Corrosion Cracking of Industrial 
Ammonia Tank and an improved Crack Growth Model , Corrosion Engineering 
Science & Technology (submitted). 
2. 	 Mohammad Omar Abdullah, Kong Wen Keit andTan Teck Siong (2007). Effect of 
fuel catalyst on IC engine's power performance and emissions: an experimental 
stud y, Journal of Automobile Engineering (Submitted). 
3. 	 Baini , R. & Langrish, T.A.G. (2008). The assessment of variations in banana 
properties and their effects On drying behaviour, submitted to Jou rnal 0/ Food and 
Bioprocess Technology (submitted). 
4. 	 Baini , R. & Langrish, T.A.G. (2008). Assessment of co lour development in d6ed 
bananas - measurements and implicati ons for modeling, submitted to Journal ofFood 
Engineering (submitted). 
5. 	 etc. 
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Lampirall D: Kemlldahan [n!rastruktllr 
Lampiran D 
Kemudahan Infrastruktur 
Lamp/ran D Kemudahan Infras/mktur 
Kemudahan Infrastruktur 
JKKST telah mempunyai infrastlUktur yang telah pun disediakan khas untuk 
tujuan pembelajaran, pengajaran serta penyelidikan seperti yang dipamerkan di Photo Fl 
- Photo F3. 
Kemudahan-kemudahan sedia ada ialah Bangunan JKKST yang terdiri 
daripada: 
• Bilik syarahan . 
• Bilik makmal dan biJik komputer. 
Photo F5 - Photo F8 menunjukkan bilik-bilik sya rahan dan makmal-makmal yang 




PholO F J. Pandangan depan ngunan 
JKKST 
Photo F2. Pandangan si 
bangunan JKKST 
Photo F3. Pandangan tepi dari 
sebelah atas bangunan JKKST. 
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Photo F4. Pandangan dari 
bangunan JKKST. Ice-thermal 
lank jelas kelihatan di belakang. 
Lampiran D Kemudaho!l /njrasiruklllr 
Photo F5. Pandangan ruang legar 
hanger makrnal di JKKST. 
Photo F7. Ruang salah satu 
makrnal yang masih kosong­
View 2: Makrnal Tindakbalas 
Kimia. 
Photo F6. Ruang makrnal yang 
masih kosong - View l: Bilik 
komputerl CAD. 
Photo F8. Lagi ruang salah satu 
makmal yang masih kosong ­
View 3: Makmal Tennofluid & 
Sustainabiliti Tenaga 




Lalllpiran E. Borrlllg Soal-Se/idik (Stakeholder Survey) 
Lampiran E 
Borang Soal-Selidik Stakeholder Survey 
Lompiron E BorOllg soo'~selidik 
STAKEHOLDER SURVEY 
Organization B ing DEPARTMENT OF CHEHICAL ENGINEERING, FACULTY OF ENGINEERING, 

Assessed : UNIM S. 

Stake older Organizat ion: 

Your role in S takeholder 
Organization : 
~cat ion of Stakehol de r 
Organizat.ion : 
Te l no. If 

L Whic h of the f o l lowing best de s cribes your o rgani zation as a whole? 

Government Semi -Government Pri vate Non-p rofit
[ I [ J [ J [ IInstit ution Institut.ion Compan y Orga ni za lion 
1 . Ten r e o f Relati o ns hip : 

< 1 year [J 1-3 years 4-6 years [J 7- 1 0 years [ J > to years 

Please rat e the l emen ts below ~ccording to its relevance and weight of impo rtance i n 
yo r organi za tion . 
PART Al 
Not Ve ryEngineeri ng gr duates shou l d have Very
the f ol ot-li ng attributes : Cruc,alCru:::lal 
A ilit. y t o appl y theo retical and 

ractical e ngineering sk ills in 
 1 2 3 4 511. t%rk . 
I 
2 . AhiJi"y to be flexi I e dnd 
1 0resour ceful in adjus ti ng to new 3 4 S-
working en viro menL . \ 
Hdv in a h i gh le vel of cur ren t• )techni ca e xpertis p. relevant to 2 41 5 
current work req ui rements . 
4. i'.bll i LY to urgdn.lZe w r k and manage 
1 2 3 4 5
I 
 1:ime effect i vel y . 
Abdit y t o se L and jusLHy "5. L 41 3 5 pr iorities . 

Ablli t y to retrieve and / o r c onve y
I.. inform" Lion effe ti v~l y in b oth 














HON wou ld you rate t h" quali ty o f Very ExcellenUncertai ore1. t ile intended pro g ram prov i ded b y Poor GoodPoo r n t
t he organiza t i on (UNl MAS Chemica l [ J [ J[ I [ I( IEng ) 
Ve r y Exce UenHow would you r ate t he Uncerta i 2 . Po e r Go od 
"ffec i veness o f t he programs Poor n t[ J[ ) ( Ip r ov ided by the organizac i o n ? ! I ! I 
ExceUen IVe ry Unce r t a i Poor Go od 3. How would you rate t h .. impact thi s POOI" n t - ­( I [ Iorgani zation has on the communit y ? [ I [ If I 
Ho.,' \1iQul d you a S5e SS t he Very Uncerta i Excelle n Poor 4 . Good orgc rll zation ' s l ong te r m Poo r n t
[ I [ 1[ ! [ I [ Isust. a i nab i ll t y ? 
Unc e r ta jH O'N well does the o r gan i zat i on t ake Very Excellen 2 . Poo r Good5 . int o consice r a t ion o f indust r ia l Poor n l kne [ I [ I[ I [ Jd emands? I 1 thI 
Ve r.'y VeryNo t Uncertal Likel
6 . Do you be l i e ve the organi4ation ha s Un like l y yL i ke l y n Likelye xp ansi on/growth potential ? 
[ I [ II 1 
1 
I I I I 
Ve r y Wou l d yo u c l as s ify t he o rg a niz at .:.. on No t Unce rta i Li t e l Ver y - ­7 . Likel yas ha v ing a n c n t ; epreneuri ",l IJn li ke l y Li ke l y n y 
c uI ture "? ( I( I [ 1 I 1 - ­r J 
PART A3 
1 . Overall , how do yOG t htn k about the intended program with that o f other institution i n 
Malays ia ' 
does no t meet e xpectation [ J meets expectation [ J e xceeds Expectation 2. 
kno 
[ not appli cabl"=! thr 
2 . What do yo u think abo ut the ~nt e flded niche ar,=a he r e at t he Chemical Eng . Dept . of 
UN IHAS ? (ni c h e a r ea ~ e nergy and natu r a l r e 50urces) " 
3. Wha t do you think about our Program Education Outcome {PEO) , and t he mapping o f PEO 
h' ith that o f t he Facul t y and Un i versi t y ' 5 v i sion and mission? 
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Lampiran E Sorang soal-selidik 
PART B 
_. Pease cutline the ke y [rends a~d changes that are facing your professional 













",celien 2 . lihat , in yOUjt" opini o n, wi ll b e the mos t irnpoLtan't at ribntes , skill s, abillLies and 
t owledge needed b y gradua t es in a ptofessional area/industry :'ike yours over the ne x t 












ion '" 't'hac , in yo ur opin 
knowledge r.e8Ce by 9 
hree to f i ve yea r s? 
on , will b,= t he mO::it i.J7'cpo r tant a t ~ribu cs, ~kills , 
dOl..ldt.c£::i i n a t.-r.:'lfe s s ional area. /i ndust L'Y i :':8. Y"l.rs 
atili t:.es and 
~)VE'>r tlH~' ne x t 
~ . of 
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I 
LampiroJl £ Borong soa!-selidik 
Sho rt Industrial Survey 
for BEng(Ho ns)Chemical Engineering Degree 
I nsi tu tion and program 
being Asse s sed : 
Institution : Department of Chemical Engineering - Energy 
Sustaiability (CnernES ) , ,acuity of Engineering, Univers iti 
l-1alaysia Sarawa k , UNIHAS) , Kota Samarahan , Sarawak . 
Proposed Program : BEng(Hons) Chemical Engineering 
Na me : 
You r o rgani z a t ion ' s 
and addr e s s : 
name 
Your cur tent position: 
Te l / Fa xlema ll (optional ) : 
Th ick '; where appropriate: 
Wh i c h of t he f o ll owi ng best describe your o r ganizati on as a whol e (op tional} ? 
Go vernment Semi-Goy rnrnen t ?r i vat Non- p I:"o f i t. 
[ J l 1 ( )l nst. it t ion I nst itution Compan y rganizatio n 
Ver y poor. --- -----------------­ - ~ ExceUent I 
{very disagree) Imost ']gree} 
1 2 3 1 5 6 7 8 9 10 
1. wo u l d you agree that thi s program 
b e offered at thi s time? ~ I 
2. How would you ra te t he gualuy of I 
r.he proposed program? 
-would you th,nk the proposed 
3 . program fulfill the p rior • 
kn o· .... ledge o r s ki ll r e quire b y 
industr ies? 
~ . 
would you t h i nk t here is demand 
f o r the program for yea Ls Lu 
icome ? 
5 Wh a t do you think about the niche 
area ? {Niche dcea ~ energy 
sust~inability} . 
6 . Ot neL' comment s o r suggest.:.o s lif an y) I! 






0311512007 04:59 PM 
Lampirall E Borallg soal-selidik 
To amomar@fenq.unima!: my 
= 
bee 
Subject tndustnal ~utvey 
~ ThiJ mes~e ha:: been fOr.-larded. 
Just receIVed your letter dated . Thursday. 02 August 2007. 






Mokhlnr bin Said 
Oynncreft Industnes Sdn Bhd. 
255-A. Block D. Ph" ' e 2. 
8 oY13n Lepas Induslnal Zong. 
11900. Penong, 
Private Company 













1 Agree that this program be offered .at this time? 9 
:2: Re.te too quolity oj the proposed progrom? 8 
3. Proposed progl1:lm ful fi ll the prior knc)I,','ledga/skIU required by Industries7 10 
4. Demond for lhe progrom for yenfs to come? 8 
5 Aboulll1. niche .re.? 7 
6 . In m y orgl!lOl!;.8tlon engmesr wi1h Cheln lcol Engi neering very OltlC'" nlWded os til e openlltion 40% 
dealing Wlfh chemical end GO'%. mechenlco l. Due to dlfficultles on gelling (he right candldaLe. 'Some of 
the engineers. for Chemical Operation (pIIlling II. etching operation) been employed on other. 
engineering subjects. They then been tmined by In-House tramer \o'/ho we have In mind IS thJS rresh 
engineer tllteCldy hov~ the EnglnE!enng Kn m'/ledge end Thinking ond they Just eed 10 be filled up with 
the h~nds·on Chemic.o l wOlk and the t!lctual working enVllonmen\. It will olwoys be good if we cble to 
employ engineer wll h the Chemicel Engineering (m?Jjor subjeCt) ond If 13 a bonus if thol engineer 
come with more then 3 years '."Jorklng experience. 
Thonks regards 
Mokhtilr bin S i3Ild 
Trclnlng & Development. 
Hurncn Resource De partment 
Dyn~c",n Industr", Sdn Bhd 
FIZ. Penong, 
Em6~1 makht''H_sold(;Ydynl3Criltt com 
Call exl : 506 







Lampiran F: Kursu$ vel1enk 
Kursus Pembangunan Generik (G) Bagi Kemasukan 200712008 
Pelajar perlu mengambil 12 jam kredit Modul Kursus Generik. Sebahagian dal1pada 
kursus ini dikendalikan oleh Fakulti manaka la sebahagian lagi akan dikendalikan oleh 
Pusat Pengajian Bahasa. 
Kursus yang dikendalikan oleh Fakulti masing-masing 
Kod Nama Ku rslIs K redit Catatan 
TMX2012 Alatkuasa Untuk 
Pekerj a Ilmuan 
2 Pelajar perlu lulus Ujian Penempatan IT 
(UPIT) atau lulus kursus TMX10Il 
Ko111Putan Pengguna 
SSXOO12 TITAS I 2 









Kod Kursus Kredit Catatan 
PBl10 12 English for 
Professional 
Purposes 
2 Pelaj ar dikehendaki memiIih 2 kursus 
sahaja. Pelajar yang memperoleh MU ET 
band 4-6 atau lulus kw:sus PBIOO II 
Preparatory English I dan PBIOO21 
Preparatory English 2 dikehendaki memilih 
hanya 2 daripada kursus tersebut. 
PBl1022 Creative Writing In 
Engli sh 
2 
PBIlO32 Academic Reading 
and Writing 
2 
PBIlO52 English for the 
Real World 
2 
PBlI062 English for Self-
Expression 
2 




Lampiran F: Kl/rSllS Genenk 
KURSUS PENGUKUHAN (R) 
Bagi pelajar yang tidak menduduki atau gagal Ujian Penempatan IT (UPIT) yang 
dikendalikan semasa Minggu Aluan Pelajar, maka mereka diwajibkan untuk 
menghadiri Kursus Pengukuhan (R) 
Dikendalikan oleh Fakulti masing-masing 
Kod Ku rsus Kredit 
TMX 10 I I Komputan Pengguna 0 
Pelajar yang mendapat MUET di dalam Band 1-3 diwajibkan menghadiri dua 
ku rsus bahasa inggeris persediaan di bawah ini. 
Dikendalikan oleh Pusat Pengajian Bahasa/ Center for Language Studies 
(PPB/CLS) 
Kod Kursus Kred it 
PBIOOII Preparatory English I 0 




Pertindihan Kursus Dengan Institusi-institusi 
Lain 
Lampirall G Perlindihan kurslis dengan ills!i!usi·insli/lJ-I"i lain 
Lampirao G: PERTINDIHAN KURSUS DENGAN INSTITUSJ-JNSTITUSJ LAIN 
ladua! G I 
Senarai IPTA yang menawarkan program Ijazah Srujana Muda Kejuruteraan dengan 
Kcpujian (Kejuruteraan Kimia) atau ijazah yang hampir serupa, 
Universiti Fakulti/Jabatan Program Jjazab yang ditawarkall 
Universiti Putra Jabatan Kejuruteraan • Ijazah Saljana Muda dengan Kepujian Kejuruteraan (Kimia) 
Malaysia (UPM), Kimia dan Alam • Ijazah Sarjana Muda dengan Kepujian Kej uruteraan (Proses 
Selangor Sekitar dan Makanan) 
Universiti Fakult i Kejuruteraan • Ijazah Saljana Muda dengan Kepujian Kejuruteraan (Kimia) 
Teknologi Kimia dan Sumber • Ijazah Saljana Muda dengan Kepujian Kejuruteraan 
Malaysia (UTM), Ash (Bioproses) 
Johor • Ijazah Sarjana Muda dengan Kepujian Kejuruteraan (Gas) 
• Ijazah Sarjana Muda dengan Kepujian Kejuruteraan (Polimer) 
• Ijazah Sarj ana Muda dengan Kepujian Kejuruteraan 
(Petroleum) 
Universi ti Malaysia Fakulti Kej uruteraan • Ijaza h-S-.rjana Muda dengan Kepujian Kej uruteraan (Kimia) 
Pahang (UMP), Kimia dan Sumber • Ijazah Sarjana Muda dengan Kepujian Kejuruteraan Kimia 
Pahang Asli (Bioteknologi) 
• Ijazah Sarjana Muda dengan Kepuji an Kejuruteraan Kimia 
(Tekllolo oi Gas) 
Universiti Sains Sekolah Kejuruteraan Jjazah Sarjana Muda Kejuruteraan Komi a dcnga n Kepujian, 
Malaysia (USM), Kimia dengan salah satu daripada pengkhususan berikut: 
Pulau Pinang, • Kawalan Proses 
• Biokimia dan Kejuruteraan Alam Sekilar 
• Pr.oses Pengasingan dan PemallpJ<.in 
Universiti Malaysia Sekolah Kejuruteraan Ijazah Sarjana M uda Kejuruteraan Kl mia dengan Kepujian 
Sabah (UMS), dan Teknoloji 
Sabah MakIumat 
Universiti Jabatan Kejuruteraan Ijazah Sarjana Muda Kejuru t~raan Kimia 
Kebangsaan Kimia & Proses 
Malaysia (UKM) 
Universiti Fakulti Kejuruteraan • Jjaza h Sarjana Muda Kejuruteraan dengan Kepuj ian (Komia) 
Teknologi Mara Kimia • Ijaza h Sarjana Muda Kejuruteraan deng"" Kepujian (Proses) 
(UiTM), Shah 
Alam 
Un iversi ti Malaya Fakulti Kejuruteraan • Ijazah Sa rjana Muda Kejuruteraan Kimia 
(UM), • Ijazah Sa rj ana Muda Kejuruteraan BioPerubatan 
• ii07A1h Sarinna Muda Kejunoteraan Alam. Sekitar 
Universiti Malaysia • Sekolah • Ijazah Sarjana Muda Kejuruteraan (Kejuruteraan Bioproses) 
Perlis Kejuruteraan 
Bioproses 
• Sekolah • Ijazah Sarjana Muda dengan Kepuj iun (Kejuruteraan Alam 







Lampiran G Pertindihall klirSUS dengan illslitusi·illSl illls i lain 
Jadual G2 

IPTS yang menawarkan program Ijazah Sarjana Muda Kejuruteraan Kimia. 

Universiti Fakulti/Jabatan Program Ijazah yang ditawarkan 
The University of 
Notingham Malaysia 
Campus 
School of chemical 
and environmental 
engineering 
• BEng Chemical Engineering 
• BEng Chemical Engineering with 
Environment Engineering 









Engineering Bachelor of Engineering (Hons) Chemical 
Engineering. 
Majors offered: 
- Industrial Environmental Engineering 
- Process Plant engineering 
- Gas and Petrochemical Engineering 
- Petroleum Engineering 
- Process analysis and Control. 









Bachelor of Engineering (Chemical) 
ladual G3 
lnstirusi luar negara yang menawarkan program ijazah Sarjana Muda Kejuruteraan 
Kimia . 
Universiti Fakulti/Jabatan Program Ij azah yang 
ditawarkall 
The University of 
Sheffield, UK. 
Department of Chemical and 
Process Engineering 
BEng Chemical Engineering 
Loughborough 
University (LU), UK 
Department of Chemical 
Engineering 














• BEng(Hons) Chemical 
Engineering with 
Environment Protection 







Department of Chemical 
Engineering 
• Bachelor of Science (B.S.) in 
Chemica l 
Engineering 
• Bachelor of Science (B.S.) in 
Chemical-
Biological Engineering 
Colorado School of 
Mines (CSM), USA 
Department of Chemical 
Engineering 
Bachelor of Science (B.S.) in 
Chemical Engineering 








Department of Chemical 
Engineering 





Department of Applied 
Chemistry, Chemical 
Engineeling and Biomolecular 
Engineering 






Lornpiran C Perlmdihan kursus dengan Insl itusi-institllsi lain 
Jadual G4 
t'ernnOlnan KUrsUS aengan 11' 1 A [emparan aan Ul1l verSl[! Iuar negara 
Kompooen Kursus Pertindihan dengan Universiti Tempatao Pertindihan dengan Universiti 
Luar Negara 
UN1MAS UTM UKM UMP UTP UMS USM UM UiTM Monash University MIT CSM 
University of (US) (US) 
(Australia) Rochester 
, (US) 
Mekanik Bendalir * * 0 • ,. • 0 • ,. * • * • 
Termodinamik • * • • • • • * • ,. * * * 
Proses Kimia * 0 * 0 0 * 0 * 
,. 0 * 0 0 
Kimia Oraanik • 0 * * • 0 * * 0 0 0 0 * 
Keseimbangan bahan * * 0 * * * • 0 • * • 0 • 
&haba 
Lukisan • * 0 * * 0 • * 0 0 0 0 0 
Kejurllteraan 
Ekonomi * • • * * 0 0 * 0 0 * 
Kejllruteraan 
Proses Pengasingan * • * 0 ,. • ,. * * * * * 0 
& Teknoiogi prulikei 
Proses Pemindahan * ,. • 0 • 0 * * * * * 
,. 
* 
Sisiem Kawalan * • 0 * * * * * * * * * ,. 
Proses 
Kimia Analisis * 0 * • 0 0 * 0 0 0 0 0 0 
Pemprograman * * * * 
,. 
* * * 
,. 
* * * * 
Kejuruteraan 
1mbangao Tenaga * * 0 0 * * * 0 * * 0 * I 
Kejuruteraan Aiam * 0 * 0 * * 0 0 0 * 0 I 
57 

'--""'p,r<lll (j P e ,-,,..uJih«,, klt,..>". ._.- d o.-'lIsan "ISIIl".~;-1I0'UflJrr /(lUI 
Sekitar 
Proses Instrumentasi * 0 0 * • 0 0 0 * 0 0 0 0 
Keiuruteraan Bahan * * * • * * • * * 0 0 
Proses Tindakbalas * • • • * * " • • • * * * 
Kimia 
Operasi Unit Kimia * 0 * • * 0 0 0 0 0 0 0 • 
Keselamatan * 0 0 * • * 0 0 0 0 
Pekerjaan dan 
Kesihatan 
Rekabentuk Projek * * * * * * * * * * * * * 
Jaminan Kualiti dan * 0 0 0 
Reliabiliti 
Sumber tenaga dan * 0 0 * 0 
aplikasi 
Polimer untuk * 0 0 0 
aplikasi tenaga 
Kursus Elektive: -
Biodiesel dan Fuel • 0 0 0 * 0 
Cell untuk 
Penaangkutan 
Kejuruteraan • 0 0 0 0 • 
Rawatan Air dan Ai r 
Sisa 
Kejuruteraan Gas * * 0 0 0 * 
Asli 
Tenaga-BIO * 0 0 0 0 0 0 
Sustainabiliti dalam * 0 0 0 * 
Industri Tenaga 
• Kursus melebihi 85% dengan nama atau kandunga n kursus di UNIMAS o 40-50% serupa dengan nama atau kandungan kursu 
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I.ampiran II: Kalldlll1gnn li1iblls 
Lampiran H 
Kandungan Silibus 




COURSE INFORMA TION 
A KURSUS TERAS I CORE COURSES 
KNC 1013 Mekanik Bendalir 
F/uid Mechanics 
KNC 1022 Kejuruteraan Kimia Fizikal 
Engineering Physical Chemistry 
KNC 1032 Lukisan Kejuruteraan 
Engineering Orawing 
KNC 1042 Pengenalan Kepada Keseimbangan Bahan dan Haba 
In/roduction To Materials and Heat Balance 
KNC 1052 Kejuruteraan Kimia Organik 
Engineering Organics Chemistry 
KNC 1063 Termodinamik I 
Thermodynamics I 
KNC 1072 Ekonomi Kejuruteraan 
Engineering Economy 
KNC 1082 Kejuruteraan Bahan 
Engineering Materials 
KNC 1091 Amalan Bengkel 
Workshop Practice 
KNC1101 Makmal Kejuruteraan Kimia I 
Chemical Engineering Laboratory I 
KNC 2112 Kimia Anali\ikal 
Analytical Chemistry 
KNC 2122 Pengenalan Kepada Pemindahan Haba dan Jisim 
Introduction /0 Heal and Mass Transfer 
KNC 2133 Termodinamik II 
Thermodynamics II 
KNC 2142 Kejuruteraan Alam Sekitar 
Environmental Engineering 
KNC 2151 Makmal Kejuruteraan Kimia 2 
Chemical Engineering Laboratory 2 
KNC 2162 Unit Operasi Kimia I 
Chemical Unit Operations I 
KNC 2173 Proses Pemindahan 
Transport Process 
KNC 2182 Keselamatan dan Kesihatan Pekerja 
Occupational Safety and Heallh 
KNC 2193 Proses Pengasinga n dan Partikel Teknologi 
Separation Process and Particle Technology 
KNC 2202 Proses !nstrumenta si 
Instrumentation Process 
KNC 2211 Makma! Ke)uruteraan Kimia 3 
Chemical Engineenng Laboratory 3 
KNC 3223 Unit Operasi Kimia II 
Chemical Unit Operations II 
KNC 3233 Sistem Kawalan Proses 
Process Control System 
KNC 3243 Proses Tindakbalas Kimia 
Chemical Reaction Process 
KNC 3253 Rekabentuk Proses 
Process Design 
KNC 3262 Polimer Untuk Aplikasi Tenaga 
Polymer For Energy Application 
KNC 4273 Sumber Tenaga dan Aplikasi 
Energy Resources and Applications 
KNC 4283 Kawalan Kuallti dan Keboleharapan 

































Lamplran H.' Kandungan Silibus 
KNC 4294 Rekabentuk Logi Kimia 85-87 
Chemica} Plant Design 
KNC 4301 Mal<,ma! Kejurutoraan Kimi?! 4 88-90 
Chemical Engineering Laboratory 4 
KNC 4312 Projel<. :ahun Akhir 1 91-92 
Final Year Projek f 
KNC 4324 Pro;ek Tahun Akhir II 93-94 
Final Year P(0ject If 
KNC 4332 Pengu;lJsan Te'1aga dan Alam Seldtar 95-96 
Energy and Environment Management 
B. KURSUS ELEKTIF I ELECTIVE COURSES 
~NC 4343 Blod;esel dan Fuel Cell untuk Pengangkutan 97-99 
BiodjeseJ and Fuel Cell for Transportation 
KNC 4353 Bio-Tenaga 100-102 
Bio-energy 
KNC 4363 Kejuruteraan Air dan Rawatan Slsa Air 103-105 
Water and Wastewater Treatment Engineering 
KNC 4373 Kejuruleraan Gas Asli 106-108 
Natura! Gas Engineering 
KNC 4383 Sustainabititi dalam Industri Tenaga 109-111 
SustainabiJify In Energy fndustry 
C. KURSUS TERAS FAKULTI KEJUFWTERAAN I ENGINEERING FACUL TY CORE COURSES 
KNF 1013 Matematik Kejuruteraan 1 112-114 
Engineering Mathematics 1 
KNF 1023 Matematik Kejufuteraan II 115-117 
Engineering Mathematics l! 
KNF 1082 Pemprograman Kejuruteraan 1~a-120 
Engineering Programming 
KNF 2033 Matemahk ..(ejuruteraan HI 121~~23 
Engineering Mathematics JfJ 
KNF 2053 r<aedah Numer":kal dan Stalistik 124-126 
Numerical Mel.hods and Statistics 
KNF 3066 Latihan :ndustri 127-128 
Industrial Training 
KNF 3102 Etika KejufUieraan 129-130 
Engmeering Ethics 


















SYLLABUS FOR BACHELOR OF CHEMICAL ENGINE ERING WITH HONOURS 
Course Code KNC 1013 
Course Title Fluid Mechanics 
Coursc Crcdit 3 hrs 




Course Synopsis Fundamental concept of fluid properties, dynamics and kinematics 
Viscosity, Newtonian and non-Newtonian fluid, Fluid Static, Fluid 
Dynamics, Dimensional analysis and similarity law, and two 
dimensional potential flow. 
Course Aims The aim of this course is to introduce fundamentals of fluid 
mechanic principles to the student and the associated applications in 
the chemical engineering field. 
Learning Outcomes Upon the successful completion of the course, the students should be 
ab le to: 
• Define and describe the telminology used in fundamental fluid 
mechanics studies. 
• Differentia te the various types of fluid flow 
• Underline the impacts of fluids properties to static and dynamics 
fluid flow. 
• Apply and interpret goveming equations in fluid mechanics. 
Learning Units LU 1: Fundamental concepts - terminology, units of 
measurement, properties of fluids, differences between so lids 
and fluids. 
LU 2: Viscosity and flow between two plates ­ Dynamics & 
kinematics viscosity, Newtonian and non-Newtonian fluid . 
Viscous forces, torque and power. Applications: viscometer, 
joumal and thrust bearing. 
De.partmeltt ofChemical £'ngineeringa rl,d Enelg)' Sllstainability, FnclIlt.y of Engr:,,<'erillg, UNIMAS 1 I 
SYLLABUS FOR BACHELOR OF CHEMtCAL ENGtNEERlNG WtTH HONOURS 
LV 3: Fluid static 
-Pascal Law, basic equation fo r fluid in stati c, measurement 
devices for fluid flow and pressure, barometer, manometer U­
tube, inclined manometer, inverted manometer, micro­
manometer. 
-Hydrostatic pressure. Hydrostatic force on submerged bodies 
(flat and curve surfaces) such as water gates. Centre of 
pressure, mass, gravity and centroid. 
-Buoyancy, Archimedes principle, buoyancy force, centre of 
buoyancy, metacentre, metacentric height, metacentric radius 
and stability. 
LV 4: Fluid in motion 
-Steady, unsteady, uniform and non-un ifonn flow. 
Introduction to laminar and turbulent flow , Reynolds number, 
flow profil es. 
-Equation of motion - Euler, Bernoulli , energy an d 
momentum equations. Darcy fo rmula. Hydraulic and energy 
grade line. Application of the equation of moti on. 
-Fluid meters and volume-flow measurement i.e. pito t tube, 
pitot-static tube, orifice, venturi, rotameter and etc. Velocity, 
contraction and discharge coefficient. 
-Pipeline problems. Losses in pipe, branched pipe. 
Introduction to fluid machines and pipe network. Moody 
diagram. Pumps and turbines. 
-Application of energy and momentum equations: Force 
exerted on fluid jet striki ng flat and curved plate (stati c and 
moving pl ate). App lication to fluid machines such as Pelton 
wheel turbine. Force exerted on pressure condui ts. 
LV 5: Dimensional analysis and simila rity law ­ Direct 
(Rayleigh) method and Buckingham PI theorem. 
Application of similarity law between model and pro totype. 
LV 6: Two Dimensional Potential Flow ­ Stream Function, 
Potential Ve locity, Circulation, Vorti city, Rotational and 
Irrotati onal Flow, Uniform Flow, Sink, Source, Pair, Doublet, 
Forced Vortex, Combinati on of fl ow, Flow past cyli nder 
(rotating and stati onary) , Kutta-Joukowsky Theorem. 
Teaching - Learning 
Approach 
Hours per semester 
Lectures 28 
Tutorial s 28 
Seminars 
Laboratory based practical 
Non-laboratory 
DepartnwL! of Chemical Engineering a·nd Ellergy SlIst.ai fwlJilily. Facull..y of Bngineerill-g. UNlMAS 2 
-















Assessment Test(s)/Quizzes 20 








I. Munson, RR., Young, D. F. , Okiishi,T. H. , [2005], Fundamentals 
ojFluid Mechanics,5 th Edition, John Wiley & Sons Inc. 
2. 	 Wilkes, J. 0., [2005], Fiuid Mechanics Jor Chemical Engineer, 
2nd Edition, Prentice Hall. 
3. 	 Cengel, Y. A., Cimbal a, J.M, [2004] Fluid Mechanics 3rd 
Edition, Mac Graw-HilL 
4. 	 Cohen, I. M., Hundu, P.K., [2004] Fluid Mechanics, 3m Edition, 
Academic Press . 
5. 	 White, FM., [2002] Fluid Mechanics 5'" Edition . Me Graw-Hill 
Internati onal Editions, Mechanical Engineering Series. 
Deportment of Chemical Engi /leering and 811 r?'-gy Sustainoliihty, fi'oclI/(y of Engineering, UNlMi ke; 3 
I 
SYLLABUS FOR BACHE LOR OF CHEMICA L ENGINEERING WITH HONOURS 
Course Code KNC 1022 
Course Title Engineering Physical Chemistry 
2 hrs Course Credit 
Type of Course Core 
Requisites None 
Instructor 
The course covers physical properti es of gases and bas ic concepts 
of thermodynamics. It also includes free energy, chemical 
equilibria and electrolytes In solution. The course also covers 
electromotive force if electrochemical cell s and phase equi libria. 
Course Synopsis 
To introduce students with the fundamentals numerical and 
physical component of chemistry relevant to chem ical indus try. 
Course Aims 
Learning Outcomes Upon the successful completion o f the course, the students should 
be able to: 
• Identify broad structure and logic of physical chemistry. 
• Describe physical chemis try proficiently. 
• Analyse different phenomena of physical chemistry. 
• Explain phases o f equilibria. 
LU 1: Physical Properties of Gases - Boyle's Law, PV=nRT, 
Gas Mixture, Real Gas PVT, Cri tical Point. 
Learning Units 
LU 2: Kinetic Molecular Theory of Gases - Kinetic - Molecular 
Theory, Molecular Energies and Speeds, Van der Waals ' 
Equa tions, Molecular interactions. 
LU 3: Energies in Atomics-Molecular - Molecular Energies, 
Vibration Energies , Rotationa l Energies. 
LU 4: Energies of Collections of Molecules - Thermal Energy, 
[kparllHcmt of Chemical ElIgif!cl~,.ing and Energy Susl.aiflObiliLy, FaclIlt.y of 8ncilleering, U/v'/MAS 4 











Teaching - Learning 
Approach 
Boltzman Distribution, one dimensional and three 
dimensional translation motions, Gas Heat Capacities, 
Crystals and liquid heat capacities. 
LV 5: Energy and the 1" Law of Thermodynamics ­ Energy, 
Enthalpy and Chemical Reactions, Heat Capacities, 
adiabatic Expansions and Compressions, Bond Energy, 
Crystals Energies, Aqueous Ion Energies. 
LV 6; Entropy and the 2nd and 3,d Law of Thermodynamics ­
2nd law of Thermodyn am ics, Entropy, Entropies at 
Absolute Zero, 3rd law of Thermodynamics, Molecular 
Basis of Entropy. 
LV 7: Free Energy and Chemical Equilibria ­ Free Energy, 
Equilibria and distributions, Fugacity, Free energy of real 
gases. 
LV 8: Thermodynamics Treatment of Solutions - Ideal 
Mixtures, Partial Molal Quantities, Liquid-Vapour Free 
Energies, Raoult 's law, Henry 's Law, equilibrium constant 
for solutes. 
LV 9: Electrolytes in Solution - Specific onductancc, Molar 
conductance, Electrolysis, lonics Mobilities, dielectlic 
Effect, Ionic Strength. 
LV 10: Electromotive Force of Electrochemical Cells-
Electrodes, Cell EMF, Standard Electrode potentials, 
Junctions Potentials, Salt Bridge. 
LV 11: Phase Equilibria - Pressure-Temperature Phase Diagrams, 
Clausius Clapeyron Equations, Liquid Surfaces, Surface 
Tension and Vapour Pressure, Phase Equiliblia, Phase rule, 
Immiscible Liquids, Eutectic Formations, Solid ­
compound Fonnation, Three - Component, Solid Liquid 
system, Liquid Vapour, Boi ling points diagrams. 




Laboratory based practical 
Non-laboratory 
Depf1J'tl1l(,Jll o{ Chemicol l';ngil!eel'illg (lnd Energy Sust,a innbility, FaCIIlly o{ Rng;lI<.'ering, Ufl/1M.Mj 5 
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SYLLABUS FOR BAC HEWR OF CHEMICAL NGINEERING WITH HONOURS 
Assessment Percentage 
Test(s)/Quizzes 20 -
Final Test 40 
~ r - - ­







L Atkins, P.W., [2006], Physical Chemistry, 8th Editions, Oxford 
University Press, Oxford. 
Resources 
2. Robert I.Sibley., [2004], Physical Chemistry, Willey. 
3. 	Levine, I. N., [2003], Physical Chemistry, 7'h Edition, McGraw 
Hill, New York. 
4. 	 D.W., Ball, [2002], PhYSical Chemistry, 1" Edition, Brooks 
Cole. 
Dt>/XlJ"lrncn l of Chcmical gllgiTlecrirlg and Energy Susl.o;t1ouility, Famlry o/I';ngil1et.!I'ing, UNllv/.1S 6 




DepartmC<Ht of Chr11liwl Engineerin g and Ell a !!.)' Sustairwb ihly, F'arlilly of F:ngi ll eer i llg, UNI.M.!lS' 
Course Code KNC 1032 
Course Title Engineering Drawing 
Course Credit 2 hrs 
Type of Course Core 
Requisites None 
Instructor 
Com-se Synopsis An introductory course m engmeenng graphi cs covenng the 
appl ication of the principl es of geometric drawing and perspective 
to the prepanng of engmeenng drawings. Topics include 
conventions and standards in engmeenng drawing, free hand 
sketching, dimensioning and tolerance. use of standards and 
conventional presentation of machi ne elements, assembl y drawing, 
and introduction to computer aided drafting. 
Course Aims To introduce s tudents with the technical part and th e bas ic needs 
fo r technica l drawing. 
Learning Outcomes Upon the successful completion of the course, the students should 
be able to: 
• Apply the principles, telms and techniques in engineering 
drawing to produce a technical drawing 
• Communicate des ign ideas into a technical drawing 
• Use CAD software as a tool to produce a technical drawing 
• Identify and communica te with other engineers on any 
engineering drawing. 
• IntelJlret AutoCAD/other CAD for drafting and drawing 2­
D and 3-D drawing. 
7 
SYLLABUS FOR BACHEWR OF CHEMICAL ENGINEER Il"G WITH HONOURS 
L earning Vnits LV 1: Instruments for Drawing - Equipment used in drawing. 
LV 2: Lettering and Dimensioning - Lettering styles and 
constructions, Techniques, symbols and size in 
dimensioning. 
LV 3: Sketching and Shaping - Techniques for sketching, 
Sketching the objects views. 
LV 4: Geometric Construction - Definitions of terms, Geometric 
constructions. 
LV 5: Multiviews Projection - Projection method, Visualizing 
views. 
LV 6: Sectional Views - Sectioning, Visualizing a section. 
LV 7: Tolerancing ­ Terms, Symbols. 
LV 8: Auxiliary Views and Revolutions - Techniques to draw 
auxiliary views, Techniques of revolution. 
LV 9: Threads and Fasteners ­ Techniques, Symbols. 
LV 10: Computer aided drafting - Creating simple sketches 
features, Modelling fundamental s, 2 dimensional drawing, 
3 dimensional drawing, dimensioning, parts assembly, 
presentation and animation or analysis . 
Teaching - Learning Hours per semes ter 
Approach Lectures i4 
Tutorials 
Seminars 










Depol'rm enl of Chemical f;ngineen:ng aud El lergy Slistail1ability, "ucIIUY of /<;lIginecr;lIg, UN[jy!AS 8 
SYlLABUS FOR BACHELOR OF CHEMICAL ENGINEERING WITH HONOURS 
nc 
Resources I. Boundy, A. W, [2006), Engineering Drawing, McGraw-Hill 
2. Shah, M. B. [2005J , Engineering Drawing, Pearson 
Education (Singapore) Pte Ltd 
3. Bertoline, G. R. [2005J, Introduction to Graphics 
Communications For Engineers, McGraw-Hill 
4. Autodesk Official Training Courseware (AOTC) [2005], 
Autodesk Inventor 10, A utodesk Inc. 
5. Giesecke F. E., Mitchell , A., Spencer, H. C., Hill, 1. L., 
Dygdon, J. T, Novak, 1. E., and Lockhart, S. [1997J . 
Technical Drawing (lO'Ii edition), Prentice Hall 
6. HillLuzadder, W. J. and Duff, J. M., [1993J, Introduction to 
Engineering Drawing: The Foundations oj Engineering 
Design and Computer-Aided Drajiing, Prentice Hall 
Departmcnt of Chemical e,tgilleerillg and Er'(>f1!.Y Susfaillubilit)', FnclIUy of Enghjl!f~/'ing, UN/MiL'> 9 
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SYLLABUS FOR BACH ELOR OF CHEM(CAL ENGrN EERJNG WITH HONOU RS 
Course Code KNC 1042 
Introduction to Materials and Heat BalanceCourse Title 
Course Credit 2 hrs 
Type of Course Core / Complimentary 
NoneRequisites 
Instructor 
Courses Synopsis Flow sheet, Continuous processes, The material balance, Energy 
and States of Matter, Specific properties, Enthalpy of phase 
changes, The energy balance for reacti ve sys tem, example of 
chemical industries 
The aim of this course is to provide the fundamental intellectual 
tools especiall y on mathematical methodologies for anal ysis and 
des ign of chemical processes with respect to the fl ows of material 
and energy. [n add ition, this course will also demonstrate that in a 
manufac turing chemical process, matter IS transformed or 
chemically changed under a scheme or fl ow sheet which IS 
economically workable under safe pl ant processes. 
Course Aims 
Upon the successful completion of the course, the students should 
be able to: 
Learning Outcomes 
• 	 Define a chemical process using a flow sheet 
• 	 Differen tiate steady and non-steady continuous processes. 
• 	 Explain and discuss a material and energy balance. 
• 	 Apply the tools to a varie ty of types of processes. 
• 	 Produce and evaluate complete mass and energy budgets and 
estimation of process efficiency. 
Learning Units LU 1: Flow sheets 
-The description and interpretation of chemical processes 
using line diagrams and flow sheets. 
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Teaching - Learning 
Approach 
LU 2: Continuous Processes 
-Steady and non-steady operation of continuous processes. 
Application of the principle of conservation of mass and 
energy in the analysis of processes. 
LU 3: The Material Balance 
-Examples taken from contemporary industries are used to 
illustrate a general approach to process analysis of systems of 
increasing complexity. Systems invo lving physical mixing or 
blending (steady and non-steady operation). Systems with 
highly complex reaction. Systems producing by-products 
(parallel reactions). Systems with bypass and/or recycle and 
purge facilities. 
LU 4: Energy and States of Matter 
-Fom1S of energy (energy possessed and energy in transit), 
I st law of thelmodynamics, concepts of energy, heat and 
work; distinction between a sys tem and its surroundings; 
physical properties as functions of state. Conservation of 
energy applied to non-flow and steady-state flow processes. 
LU 5: Specific Properties 
-Enthalpy determination and calcula tion. Tables of data: 
Reference states and state properties. Use of tabulated data, 
use of steam tables, evaluation of unknown enthalpies by 
process paths (from initial to tinal conditions via 
I 	 intermediates). Sensible heat and heat capacities: Polynomial 
and mean fonns. 
LU 6: Enthalpy of Phase Changes 
-Balances over systems involving phase changes. Estimates 
of energy associated with phase change. 
LU 7: The Energy Balance for Reactive Systems 
-Calculations uSing heat of reaction/combustion for 
isothennal and adiabatic systems. Hess's law. 
LU 8: Chemical Industries 
-Introduction to a typical industri es e.g. chemicals, petroleum 
products , plastics, pharmaceutica ls, textiles, pulp and paper, 
glass, rubber, and food processing. Plant visit to one of the 
industry. 




r-:;:;-Tu-:-to-r-:-ia-;I-s - --- -----t----- ----------1 
Seminars 

Laboratory based practical 

Non-laboratory 
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Final Test 40 





Resources I. Solen, K. A., and J. N. Harb, [2005], Introduction to Chemical 
Process Fundamentals & Design, 5th Edition, McGraw-Hill, 
New York. 
2. Branan, C. R. , [2005], Rules of Thumb for Chemical Engineers, 
4th Edition, Gulf Professional Publishing 
3. Felder, R. M. & Rousseau R. W., [2004] Elementary Principles 
of Chemical Processes 3rd Edition, Wiley & sons. 
4. Himmelblau, D.M., [2003], Basic Principles and Calculation in 
Chemical Engineering, 7'h Edition, Prentice Hall. 
Df'partnwILt of Che",i.cal Engi11 eer ing aJ/.d Ellel'!f.)' Sflstainubility, Fbcrilly of Engineering, UN!tl1/ lS 12 
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I Course Code KNC 1052 
I 
Course Title Engineering Organic Chemistry 
I 
Course Credit 2 hrs 
I 
CoreType of Course 
Requisites None 
Instt'uctor 
The course introduces different types of chemical bonding and 
different types of organic compounds. It covers the structure and 
empirical formula of different organic compounds. 
Course Synopsis 
_. 
Course Aims To introduce students with the fundamentals of organic chemistry 
relevant to chemical industry . 
. ­
Learning Outcomes Upon the successful completion of the course, the students should 
be able to: 
0 Explain different types of chemical bonding. 
0 Dehne and differentiate different structure of orgamc 
compounds. 
0 Recognize various types of organic compounds. 
0 Detine functional group. 
0 Apply empirical formula to a number of different isomers. 
LU 1: 	 Chemical Bonding - Ionic Bonding, Covalent Booding, 
Polar Covalent Bonding, Isomers and Isomerism. 
Resonance, Empirical and Molecular Formulas. 
Learning Units 
Depa.rtml'nt of Chemical Engineering ond Energy Susla£rtol;ilit)', Fc1C1Jlly of Rng'ineering, UNIMAS 13 
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LV 2: Alkanes and Cycloalkanes - Methane, Orbital 
Hybridization and Bonding in Methane, Ethane and 
Propane, Conformations of Ethane and Propane, Isomeric 
Alkanes, Butanes, Higher Alkanes, IUPAC nomenclature, 
Cycloalkanes Nomenclature, Physical and Chemical 
Properties of Alkanes. 
LV 3: Organic Chemical Reactions - Hydrocarbon, Alcohols 
and Alkyl Halides, Acid-Base Properties of Organic 
Molecules, Structure and Stability of Carbocations, 
Electrophiles and Nucleophiles, Chlorination of Methane, 
Free Radicals. 
LV 4: Alkenes, Alkadienes and Alkynes Structure and 
Preparations 
LV 5: Alkenes, Alkadienes and Alkynes Reactions 
LV 6: Arenes and Aromaticity ­ Aromatics Compounds, 
Benzene, Polycyclic Aromatic Hydrocarbons, 
Electrophilics Aromatics 
LV 7: Stereochemistry - Molecular Chirality, Chirals Centers, 
Symmetry in Achiral Structures, Properties of Chiral 
Molecules 
LV 8: Nucleophilic Substitution Reactions - Reaction 
Mechanism, Stereochemistry of SN2 Reactions, Steric 
Effects in SN2 Reactions, Stereochemistry ofSNl reactions 
LV 9: Spectroscopy - Electromagnetic Radiation, Infrared 
Spectroscopy, UV Spectroscopy, Nuclear Magnetic 
Resonance Spectroscopy, Interpreting Proton CIH) NMR 
Spectra, Carbon-13 Nuclear Magnetic Resonance, Mass 
Spectrometry. 
LV 10: Alcohols, Esters and Phenols 
Teaching - Learning 
Approach 




Laboratory based practical 
Non-laboratory 
Department o[ChcmicCl/ Engilleaing and l""lCl'RY Sustainnuilil.y, Faclilty of Engineering, UNllt1AS 14 




































Introduction to Organic and 
Sauders College Publishing, 
2. 	 Nechratal , A. & Tedder, J.M., [2004], Basic Organic 
Chemistry. A Mechanistic Approach, 7'h Edition, John Wiley & 
Sons, Chichester, England. 
3. 	 Loudon, G.M., (2002], Organic Chemistry, McGraw Hill, New 
York. 
4. 	 Morrison R.T & Boyd R.N., (2002], Organic Chemistry, 8th 
Edition, Prentice Hall Intemational, New Jersey 
Departmenl of Chemical Engi"eering and Energy SlIstainobilily, Fuculty of Ellgineel'ing, UNlll'fAS 15 
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Course Code KNC 1063 
Course Title Thermodynamics I 
Course Credit 3 hrs 
CoreType of Course 
Requisites None 
Instructor 
Course Synopsis: Introduction to Basic Concepts of Thennodynamics, Properties of 
Pure Substances, Work and Heat, First Law of Thennodynamics: 
Closed Systems and Control Volume, Second Law of 
Thennodynamics, Entropy, Second-Law Analysis of Engineering 
Systems, Gas Power Cycles, Vapor and Combined Power Cycles, 
Refiigeration Cycles. 
Course Aims The aim of thi s course is to provide the student with basic 
knowledge of thennodynamics especially thennodynamics laws 
and application. 
Learning Outcomes Upon the successful completion of the course, the students should 
be able to: 
• 	 Define the basic concepts of thermodynamics. 
• 	 Underline the properties of pure substances. 
• 	 Explain principles of first and second la w of 
thermodynamics. 
• 	 Utilise the first and second law of thennodynamic 111 
numerical calculation. 
• 	 Explain and employ the basic principle of gas power cycle. 
Learning V nits LV 1: Introduction to Basic Concepts of Thermodynamics 
-Thennodynamics and Energy, Closed and Open Systems, 
Fonns of Energy, Properties of a System, State and 
Equilibrium, Process and Cycles, The State Postulate, 
Pressure, Tempera ture and Zeroth Law of Thennodynamics. 
Department of Chpmit.Cli EngiTlcer"ing and EnCl'g}' SIJstaillofJili(y, FW:lllty o{ Engineeti1lg, UNlk/.48 	 161 












LU 2: Properties of Pure Substances 
-Pure Substance, Phase of a Pure Substances, Phase Change 
Process of Pure Substances, Property Diagrams for Phase 
Change Process, Property Tables, The Ideal-Gas Equation 
of State. 
LU 3: First Law Thermodynamics: Closed Systems and Control 
Volumes 
-Introduction to the First Law of Thermodynamics, Heat 
transfer, Work, Mechanical Forms of Work, A Systematic 
Approach to Problem Solving, Internal Energy, Enthalpy 
and specific Heats of Solids and Liquids, Thermodynamic 
Analysis of Control Volumes, The steady-Flow Process, 
Steady-Flow Engineering Devices, Unsteady-Flow 
Processes. 
LU 4: The Second Law of Thennodynamics 
-Introduction to the Second Law of Thermodynamics, 
Thermal Energy Reservoirs, Heat Engines, Refrigerators 
and Heat Pumps, Perpetual-Motion Machines, Reversible 
and Irreversible Processes, The Camot Cycle Principles and 
Heat Engine, The Camot Refrigerator and Heat Pump. 
LU 5: Entropy 
-The Clausius Inequality, Entropy and the Encrease of 
Entropy Principle, Cause of Entropy Change, Property 
Diagrams Involving Entropy, The Tds Relations, Entropy 
Change of Pure Substances, Solids and Liquids and Ideal 
Gas, The Reversible Steady-Flow Work, Minimising the 
Compressor Work, Adiabatic Efficiencies of Some Steady 
Flow Devices. 
LU 6: Second-Law Analysis of Engineering Systems 
-Availability-Maximum Work Potential, reversib le Work 
and Irreversibility, The Second-Law Efficiency, Second­
Law Analysis of Closed Systems, Second Law Analysis of 
Steady-Flow Systems and Unsteady-Flow Systems. 
LU 7: Introduction to Gas Power Cycles 
-Basic Considerations in the Analysis of Power Cycles. The 
Carnot Cycle and Its Value in Engineering, Air Standard 
Assumptions, Brief Overv iew of Reciprocating Engines, 
Otto Cycle, Diesel Cycle, Stirling and Ericsson Cycles, 
Brayton Cycle, Ideal Jet-Propulsion Cycles, Second Law 
Analysis of Gas Power Cycle. 
LU 8: Introduction to Vapor and Combined Power Cycles 
-Carnot Vapor Cycle, Rankine Cycle, Ideal Reheat Rankine 
Department of Chem ieal cngillccrirlg and Erwrgy Sflsla i!l ubi lity. Vuculty of gngilleering, UNlllfA,.<:), 17 
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I Cycle, Ideal Regenerative Rankine Cycle, Second-Law 
Analysis of Vapor Power Cycle. 
Teaching - Learning 





Laboratory based practical 
Non-laboratory 
Percentage 
Assessment Test(s)lQuizzes 20 





Resources 1 Moran, M. J., Shapiro, H. N. , [2007], Fundamentals 
Engineering Thermodynamics, 6tll Ed ition, Willey. 
of 
2. Cengel, Y.A. & Boles, M.A. , [200S] Thermodynamics: An 
Engineering Approach, Sill Edition, McGraw-Hill, Inc. 
3. Smith, 1. M. , Van Ness, H. C., & !\bbott, M., [20041 
Introduction to Chemical Engineering Thermod ynamics, 
McGraw-Hill. 
DepaJ'l.menl. of Chemical Eng ineering and Energy SusfoillnbUily, Faculi.y of FlIp'l:neerin;:!, lhVlJ.VrAS 18 
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Course Code KNC 1072 
Course Title Engineering Economy 
Course Credit 2 hrs 
Type of Course Core 
Requisites None 
Instructor 
Course Synopsis Cost Concepts and the Economic Environment, Money - Time 
relationships, Types of Interest, Cash Flow, Present, Future and 
Annual worth methods, Benefits/cost ratio method, depreciation, 
Inflation, Capital Financing and allocation. 
Course Aims The aim of this course is to provide the student understanding of 
the systematic evaluation of particular benefits and cos ts of projects 
involving design and analysis. 
Learning Outcomes Upon the successful completion of the course, the students should 
be ab le to: 
• Underline the principals of money - time relationships. 
• Identify economic tools for project assessment. 
• Recognise some telms used in finance sectors. 
• Con·elate the importance of economic fac tor to engineering 
design/p roject. 
• Evaluate project profi tability by util ising the knowledge 
obtained for this course. 
Learning Units LU 1: Introduction ­ Cost concept, Money -time relationships 
LU 2: Cost Concept and Economic Environment ­ Cos t 
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LV 3: Principles of Money - Time Relationships - Simple 
Interest, Compound Interest, Cash flow diagram, Present, 
annual and future equivalents. 
LV 4: Applications of Money - Present worth method, Future 
worth method, Annual worth method, Internal rate of 
return, external rate of return, payback period method, 
investment balance diagram. 
LV 5: Comparing Alternatives - Study (Analys is) Period, 
Capitalized worth method. 
LV 6: BenefiUCost Ratio Method - Self-liquidating projects, 
Multiple-purpose projects, BenefiUcost ratio method 
LV 7: Depreciation and Income taxes - Depreciation concept 
and terminology, depreciation (classical) methods, 
Modified accelerated cost recovery system, Depletion, 
Income taxes. 
LV 8: 	Estimating Cash Flows - Integrated approach, Estimating 
techniques, Estimating total product costs and selling 
pnces. 
LV 9: Inflation and Price Changes - Terminology and Concept 
of inflation, Differential price inflation or deflation, 
Applica tion strategy, Foreign exchange rate and purchasing 
power. 
LV 10: Capital Financing and Allocation - Capital financing, 
Debt capital, Equity capital, Leasing, Capital allocation. 
Hours per semester 
Teaching - Learning Lectures 28 
Approach TutOlial s 
Seminars 
Laboratory based practical 
Non-laboratory 
Percentage 
Assessment Test(s)/Quizzes 20 
Final Tcst 40 
Assigrunent(s) 20 
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t, 
Resources 1. SuI vi an, W. G., Wicks, E. M., Lukhoj, J. ,[2006] Engineering 
Economy. 13 th Edition, McGraw Hill 
2. Blank, L. T. , Tarquin, A. , [2004] , Engineering Economy, 6th 
Edition, McGraw Hill. 
3. Newnan, D. G., Eschenbach, T. G. , [2004] Engineering 
Economic Analysis, 9th Edition, Oxford University Press. 
4. Newnan, D. G., Lavelle, J. P. & Eschenbach, T.G., [2002] 
Engineering Economic Analysis. 81h Edition, Engineering 
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Course Code KNC 1082 
Course Title Engineering Materials 
.,.' 
Course Credit 2 hrs 
Type of Course Core / Complimentary 
Requisites None 
Instructor 
Course Synopsis Classification of Material, Material Atomic and Crystal Structure, 
Phase Equilibrium Diagram, Mechanical Properties, Engineering 
Applications of Materials, Heat Treatment of Metals, Fick' s laws of 
diffusion, Corrosion and Oxidation, Defect Evaluation and Failure 
Analysis . 
Courses Aim The course is providing the student with basic and relevant theory 
and application of materials properties. 
Learning Outcomes Upon the successful completion of the course, the students should 
be able to: 
• Recognize the classification of materials. 
• Explain and discuss the molecular structure and phase 
transformation of material. 
• Relate the phase diagram to the solidiiication of metals and 
alloys. 
• Interpret the mechanical properties of matelial and its 
app li cation. 
• Discuss and appraise heat treatment of metals. 
• Employs Fick's first and second law of diffusion. 
• Choose and employ suitable methodes) for defect 
evaluation. 
Learning Units LU 1: Introduction and Classification of Materials - metals and 
non metals, ferrous and non ferrous metals, glass, ceramic, 
plasti c and composite materials. 
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LV 2: Atomic and Crystal Structure of Materials - basic atomic 
structure, basic cubic, body centered cubic and face 
centered cubic structure, crystal plan and directions, 
Millers Index, co-ord ination number, atomic packing 
factor. 
LV 3: 	Phase Equilibrium Diagram - concept and applications of 
phase equilibrium diagrams. Phase Transformation 
Microstructure Development - solidification of metals, 
solidification process, determination of composition and 
amount of phases using level rules and phase diagram. 
LV 4: Mechanical properties of engineering materials and 
their determination - basic mechanical properties, yield 
and ultimate tensile strength, elongation and ductility, 
hardness, fatigue and creep. 
LV 5: Engineering applications of materials - Ceramics, glass, 
metals, alloys, composite, polymer. 
LV 6: 	 Heat Treatment of Metals - basic heat treatment process 
for ferrous and non-ferrous materials. Nonnalizing, 
annealing and hardening. Solution treatment and artificial 
ageIng. Effects of heat treatment on mechanical properties. 
Time-Temperature-Transformation curves and 
app Iications. 
LV 7: Diffusion - Basic principles, Fick' s fi rst and second law of 
diffusion, diffusion control , application of diffusion. 
LV 8: Corrosion and Oxidation - Introduction to corrosion, 
electrochemical chemical potential series, corrosion 
processes, corrosion protection and control. 
LV 9: Defect evaluation (Non Destructive Testing) - Ideal 
' defect-free' materials versus engineering matelials, 
defects and their effects on the mechanica l propelii es. 
Non-destructive evaluation of materials, X-ray 
radiography, Ultrasonic, Eddy current and Magnetic 
Particle Inspection. 
Teaching - Learning 1-:-____________ ---1r-_----'H=o..:: r.::c p1er"'s :.:=e::. e:.;.u:.;. s..r..:"' ::..;effi st:..: r__---1 
Approach Lectures 28 
Tutorials 
Seminars 
Department of Cherniwl Engineering and ETlC'rfty Sllsf.ain(liJility, F(lwlty of E/l.giTl(~r?rillg, UNlfltIAS 23 
SYLLABUS FOR BACHELOR Of CHeMICAL ENGINEERJNG WITH HONOURS 











Resources 1. Callister, W.DJr., [2007], Material Science and 
Engineering: An Introduction. 7th edition, John Willey and 
sons. 
2. Askeland, D.P., [2005], The Science and Engineering oj 
Materials. 5'h edition, Thompson Engineering. 
3. Callister, W.DJr, [2004], Fundamental oJMaterial science 
and Engineering' An Integrated Approach, John Willey and 
sons. 
4. Hankel, D.P. , [2002], Structure and Properties of 
Engineering Materials, McGraw Hill. 
lJeparlmcllt of C/lc1IIiccll Engilleering and j,-,'nerg)' SU.<lloirwuitily, Facllli.y of Engineering, UNIM.''\S' 24 
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This course includes the basic techniques of bench work and 
grinding processes, milling processes, welding processes, 
conventional lathe machine operation and simple 
electronics/electrical measurements. 
The goal of thi s course is to expose students to the basic mechanical 
and manufacturing workshop practice environment and to enable 
students to apply their theoretica l knowledge into construction of 
simple practical products. 
Upon the successful completion of the course, the students should be 
ab le to: 
• 	 Identify and app ly safety procedures at workshop. 
• 	 Identify and describe various basic wo rkshop techniques 
such as bench work, welding and simple machine operations. 
• 	 Utilise or operate tools and machines in th e wo rks hop wi th 
the correct techn iques. 
• 	 Identify some electronic components such as thermocouple 
and sensors. 
• 	 Measure simple basic electronics parameters using a multi-
meter. 
• 	 Construct at least a simple chemical- or energy-related 
item/prototype/electronic circuit in the 14 weeks course. 
• 	 Communicate clearly the results of their work in formal 
written reports. 
Department. of Chemiwl Enlfinecring and Energy Sllslainaliiiity, FaclIl!.y I)f Rngillcerillg, UN/MAS 25 
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The student will undergone laboratory practice on the suggested 
topics below: 
Learning Vnits 
LV 1: Bench Work and Grinding 
LV 2: Milling Operation 
LV 3: Welding Process 
LV 4: Lathe Machine 
LV 5: Electronics Basic 


















Resources 1 	 Degarmo, E. P., Black, J. T., & Kohser. R. A.• [2004] 
Materials and Processes in Manufacturing. 1Gth Edition, 
John Wiley & Sons Inc. 
2. 	 Floyd T.L, [2004] Electronic FundClinentals. Pearson 
Prentice Hall. Sixth Edition. 
3. 	 Kalpakjian, S., & Schmid, SR., [2003), Manufacturing 
Engineering & Technology (5 th Ed.), Prentice Hall , Inc. 
4. 	 Bray, S., [2000), Useful Workshop Tools (Workshop Practice 
Series 31), Nexus Speciallnterest Ltd; I edition 
5. 	 Cain, T., [1998) , Simple Workshop Devices (Workshop 
Practice Series), Nexus Special Interes ts. 
Department o{Che.1JIicoi ElIg':m!l~1'i,).g and Energy SlJstnil!(/hili(v, Fu tility of Engin eering, UN/MAS 26 






Course Code KNC 1101 
Course Title Chemical Engineering Laboratory 1 
(Themofluid and Energy Sustainability) 
Course Credit 1 hrs 
Type of Course Core 
Requisites None 
Instructor 
Course Synopsis The subject introduces the basic principles of thermofluid . It covers 
characteristics of flow measuring devices (pipe loses, valves, pump), 
Otto and Diesel cycles and reftigerationlair-conditioning systems. 
Course Aims The mm of this course IS to develop students' experimental 
techniques skills especially on topics related to thennodynamics and 
fluid mechanics, with emphasis on energy applications. This course 
will supplement the concepts and principles introduce in th e lectures 
ofthermodynamic and fluid mechanics courses. 
Learning Outcomes Upon the successful completion of the course, the students should be 
ab le to: 
• Demonstrate laboratory skills In developing experimental 
techniques invo lving both theori es in thennodynamics and 
fluid mechanics. 
• Explain the basic principle in fluid statics and dynamics. 
• Correlate thermofluid theories WIth the laboratory 
experiments. 
• Demonstrate team work through group-based laboratory 
work. 
• Express their findings from the experiments conducted in the 
fonn of report writing. 
Department of Ch(:mi('(lr Engineering and Erlrl"gy Suslainohility, Fowlly of EHR"iJ! (,,(? l'lllg, C'iV/M/lS 17 
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Learning Units The student will undergone laboratory practice on the suggested 
topics below: 
LU 1: Fluid static 
LU 2: Fluid dynamics (fluid in motion) 
LU 3: Fluid meters and volume-flow measurement 
LU 4: Pump characteristics 
LU 5: Otto and diesel cycles 
LU 6: Refrigeration or air conditioning systems 
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~sted' 
Resources \. Moran, M, j. , Shapiro, H. N. , [2007), Fundamentals of 
Engineering Thermodynamics. 6'h Edition, Willey. 
2. Munson, B.R., Young, D, F" Okiishi ,T H., [2005] , 
Fundamentals ofFluid Mechanics,S'h Edition, john Wiley & 
Sons Inc, 
3, Wilkes, j, 0" [2005], Fluid Mechanics for Chemical 
Engineer, 2nd Edition, Prentice Hall. 
4, Cengel, YA & Boles, M,A,[200S) Th ermodynamics: An 
Engineering Approach, 5th Edition, McGraw-Hill, Inc , 
5, Cengel, Y A, Cimbala, j,M, [2004] Fluid Mechanics 3rd 
Edition, Mac Graw-HilL 
6, Smith, j, M" Van Ness, R C, & Abbott, M" [2004] 
Introduction to Chemical Engineering Thennodynamics, 
McGraw-Hill 
7, Cohen, L M" Hundu, PX" [2004) Fluid Mechanics, 3"d 
Edition, Academic Press, 
8, Wfrite, F,M" [2002) Fluid Mechanics 5''' Edition, Mc Graw­
Hill International Editions, Mechanical Engineering Series, 
Depo rtment of Chell! icnl EI!{(ineering Gnri Enert.:y S!lslaillobiiil..y, !"(lcuity of EHginrl!rin#, U:VliVli lS' 29 
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Course Code KNC2112 
Course Title Analytical Chemistry 
Course Credit 2 hrs 




Course Synopsis The course provides fundamental knowledge on eiectroanalytical 
methods and supports students to solve problems of complex 
chemica l equilibria. The course also covers chromatography 
methods and instrumental methods. Finally, it introduces students 
on how to evaluate experimental data based on stati stical 
measurement. 
Course Aims Aim of the course is to introduce to the students the fundamentals 
analytical chemistry and problem solving techniques involving 
complex chemical eq uili bria. The course uses example 
applications in chemistry, environmental science and engineering. 
The course covers acid/base, chelation, oxidation-reduction, and 
precipitation equilibria and absorption spectroscopy, gas 
chromatography, liquid chromatography, and instrumental 
methods . 
Learning Outcomes Upon the successful completi on of the course, the students should 
be able to: 
• Identify the concepts of Analyti ca l Chemistry and it s 
applications in chemical industry. 
• Apply the analytical chemistry knowledge In so lving 
problems. 
Learning Units LU 1: Electroanalytical Methods ­ Methods with electron 
Department ojChemicai Engineering and Energy Sustail!ohili/.v, Faculty o/EngineeriJlg. UNIMAS 30 
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transfer and no current: direct potentionrnetric 
measurements and potentiometric titration, Methods with 
mass transfer: voltammetly. 
LV 2: Chromatography Methods - General principles and 
classification, Gas chromatography (GC), High 
performances liquid chromatography (HPLC). 
LV 3: Instrumental Methods - Principles of Instrumental 
Analysis, Instrumental Methods of Measurements. 
LV 4: Evaluation or Experimental Data - Central tendency, 
Dispersion, propagation of errors, Significance testing, 
Regression analysis. 
Hours per semester 
Teaching - Learning Lectures 28 
-Approach Tutorials 28 
Seminars 
Laboratory based practical 
Non-laboratory 
Percentage 
Assessment Test(s)lQuizzes 20 
Final Test 35 
Assigrunent(s) 35 
Project{s) I Case Study 10 
Seminars/Presentations 
Re~ort(s) 
Total I 	 100 
-
Resources 
1. 	 Skoog, DA, [2004], Fundamentals ofAnalytical Chemistry, 
8th edition, Prentice Hall. 
2. 	 Christian, G.D., [2003] Analytical Chemistry, Willey and 
Sons. 
3. 	 Harvey, D., [2002] Modern Analytical Chemistry, MacGraw-
Hill. 
4. 	 Bard, A.J., Faulkner, L.R., [2000] Electrochemical Methods .' 
Fundamental and Application, Wi lley. 
lJeparlmenl a/Chemical Engineering alld Ener.'?Y Su,srai/lability, Faculty of f;IIgil1('erillg. UN/MAS 31 [ 
SYLLABUS FOR BACHELOR OF CH EMICAL ENGINEE RING WITH HONOURS 
Course Code KNC2122 
Course Title Introduction to Heat and Mass Transfer 
Course Credit 2 hrs 





Course Synopsis One-dimensional and steady state conduction, two dimensional and 
steady state conduction, transient conduction, fundamenta ls of 
convection, external flow and internal flow, free convection, boiling 
and condensation, heat exchangers , radiation heat transfer and 
diffusion mass transfer. 
Course Aims The aim of this course is to correlate the student understanding of 
thermodynamics and heat transfers principles to a more complicated 
and intriguing heat and mass rel ated problems. 
Learning Outcomes Upon the successful completion of the course, the students should be 
ab le to: 
• Define and discuss the principles of conduction, convection 
and radiation heat transfer . 
• Correlate the principles of heat transfers to actual processes. 
• Examine heat transfer problems . 
• Appraise the mul ti combination mode of heat transfer 
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SYLLABUS FOR BACHELOR OF CHEMICAL ENGIl';EERlNG WITH HONOURS 
Learning Units LU 1: Conduction ­ rate equations, thermal properties, heat 
diffusion equation, boundary and initial conditions. 
LV 2: One Dimensional Steady State Conduction ­ Plane wall, 
Radial system, Extended surfaces. 
LU 3: Two Dimensional Steady State Conduction ­ graphical 
method, Finite di fference Equations, Finite difference 
Solutions. 
LV 4: Transient Conduction - Lumped Capacitance Method, 
Spatial Effects, Plane Wall System, Radial System. 
LU 5: Convection - Boundary layers, Laminar and turbulent flow, 
Convection transfer equations. 
LU 6: External Flow - Flat plate in parallel flow, cylinder in 
cross flow, sphere, impinging jets, packed beds. 
LU 7: Internal Flow - Hydrodynamics considerations, thermal 
considerations, energy balance, convection mass transfer. 
LV 8: Free convection - Physical Considerations, The governing 
equations, similarity Consideration, Laminar Free 
convection, Turbulent Effect. 
LV 9: Boiling and Condensation ­ Dimensionless parameter, 
Boiling Modes, Pool Boiling, Forced Convection Boiling, 
Condensation Physical Mechanism. 
LU 10: Heat Exchanger ­ Types, Overall heat transfer coefficient, 
Log Mean Temperature difference analysis , The 
effectiveness - NTU Method. 
LV 11: Radiation ­ Intensity, Blackbody, Surface Emission, 
Surface absorption, reflection aud transmission, Kirchoffs 
law, Gray Surface, View Factor, Blackbody Radiation 
Exchange, Multi mode Heat Transfer. 
LV 12: Diffusion Mass Transfer ­ Physical Origin and Rate 
Equations, Conservation of Species, Boundary and initial 
conditions, Mass diffusion with and without homogeneous 
chemical reactions 
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Laboratory based practical 
Non-laboratory 
Test( s )/Quizzes 
Final Test 
Assignment(s) 













I. 	 Incropera, F.P. & De Witt, D.P., [2006], Fundamentals of 
Heat and },;Jass Transfer, 5'" Editions, John Wiley & Sons, 
New York. 
2. 	 Welty J .R , Wicks, C.E and WJlson, R.E., [2004] , 
Fundamentals of Momentum, Heat and Muss Transfer, 6'10 
Edition, Jolm Wiley & Sons, New York. 
3. Mills, A.F., [2002], Basic Heat and Mass Transfer, 2nd 
Edition, Prentice Hall, New Jersey. 
4. 	 Benitz, J., [2002], Principles and Modern Applications, 
Willey Interscience. 
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SYLLABUS FOR BACHELOR OF CHEMICAL ENGINEERI\G WITH HONOURS 
Course Code KNC2133 
Course Title Thermodynamics n 
-~-~ 
Course Credit 3hrs 




Vapour Power Plants. Regenerative power plants. Gas Power 
Plants~ Regenerative gas turbines. Refrigeration and aIr­
conditioning system. Gas mixtures and psychrometic applications. 
Combustion. Reacting mixtures. Fuel cell. 
Course Aims The aims of thi s course is to correlate the student understanding of 
fundamental laws of thermodynamics to complicated and intriguing 
heat and work related mechanisms. In addi tion, the course aims to 
establish an understanding of the applicati ons of thermodynamics 
to practical engineering systems such as vapour and gas power 
plants, refrigerati on and air conditioning sys tem, combustion and 
reacting mixtures. 
Learning Outcomes Upon the successful completion of the course, the s tudents should 
be able to: 
• Identify the principles of vapour and gas power plants 
• Discriminate and employ thermodynamics principles In 
refrigerati on and air conditioning system 
• Interpret combustion thermodynami cs fundamentals 
• Examine the thermodynamics aspects in reacting mixtures 
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Learning Units LU 1: Introduction - Review of thermodynamics. 
LU 2: Vapour Power Plants -Modeling and analyzing vapor. 
power system - Rankin cycle. Improving performance ­
Superheat and reheat- Improving performance ­
Regenerative power plants. 
LU 3: Gas Power Plants - Modeling and analyzing gas power 
sys tem. Internal combustion engines - Otto and Diesel cycle. 
Gas turbine power plant and Brayton Cycle. Regenerative 
gas turbines. Ericsson and Stirling cycle. 
LU 4: Refrigeration and Air-conditioning system - Vapour 
compression refrigeration system. Absorption refrigeration 
and heat pump system. 
LU 5: Gas mixtures and psychrometic applications 
L V 6: Combustion - combustion fiJndamental and adiabatic flame 
temperature. Fuel Emissions. 
LV 7: Reacting mixtures - Reacting mixtures including 
balancing of product & reactan ce and fuel cell. 





Laboratory based practical 
Non-laboratory 
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SYLLABUS FOR BACHELOR OF CHEMICAL E:\GINEERING WITH HONOURS 
Resources 1. Moran, M.J., Shapiro, H.N., [2007], Fundamentals of 
Engineering Thermodynamics, 6th Edition, Willey. 
2. Cengel, Y.A. & Boles, M.A. ,[2005] Thermodynamics: An 
Engineering Approach, 5Lh Edition, McGraw-Hill, Inc. 
3. Smith, J. M., Van Ness, H. C., & Abbott, M., [2004] 
Introduction to Chemical Engineering TheTmodynamics, 
McGraw-Hill. 
4. Easttop, T.O. & McConkey, 
Thermodynamics for engineering 
Wesley, 51h Edition . 




5. Haywood, R.W. [1 980]. Analysis of Engineering Cycles. 
Pergamon Press Ltd: University of Cambridge, UK. 3n:I 
Edition. 









SYLLABUS FOR BACHEl.OR OF CHEMICAL ENGINEERING WITH HONOURS 
KNC 2142 Course Code 
Course Title Environmental Engineering 
Course Credit 2 hIs 
Core I ComplimentaryType of Course 
NoneRequisites 
Instructor 
The course introduces the students wi th water quality management 
and valious treatment processes of wastewater. It also covers air 
pollution and noise pollution. Students are exposed to solid waste 
and treatment methodologies of this type of waste. Finally, the 
course covers on issues of environmenta l assessment. 
Courses Synopsis 
_. 
Course Aims Provide students with envirorunental engineering knowledge that 
includes water, air and solid waste management and treatment as 
well as the environmental assessments. 
Upon the successful completion of the course, the students should 
be able to: 
Leaming Outcomes 
• Identify Environmental Regulations and Legislation. 
• Differentiate the classification of wa stes. 
• Analyze management of wastes. 
• Apply waste treatment technologies. 
• Evaluate Environmental Assessment s. 
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SYLLABUS FOR BACHELOR OF CHEM ICA L ENGfNEERING WITH HONOURS 
Learning Units 
. 
LV 1: Introduction - Introduction to environmental engineering, 
environmental ethics, legislation and regulation. 
LV 2: Water Quality Management - Water Pollutants and Their 
Sources, water management in rivers and lakes. 
LV 3: Wastewater Treatment - Coagulation, Softening, 
Reactors, Mixing and Flocculation, Sedimentation, Fil tration, 
Disinfection, Adsorption, Aerobic and Anaerobic treatment, 
Water Plant Waste Management. 
LV 4: Air Pollution - Physical and Chemical fundamentals, air 
pollution perspective and standards, effects of air pollutants, 
origin and fate of air pollutants, micro and macro air 
pollution, air pollution meteoro logy, atmospheric dispersion, 
indoor air quality model , air pollution control of sta ti onery 
sources, air pollution control of mobile sources, waste 
minimization. 
LV 5: Noise Pollution - Effect of noise on people and noise 
control. 
LU 6: Solid Waste - Class ification of so lid waste - municipal, 
industrial and hazardous waste, solid waste management, 
treatment technologies. 
LV 7: Environmental Assessment - Legislative requirements, 
environmental impact, assessment preparation and review. 
Hours per semester 





Laboratory based practica l 
Non-laboratory 
Percentage 
Assessment Test(s )/Quizzes 20 
Final Test 35 
Assignment(s) - 35 
Project(s) I Case Study 10 
Seminars/Presentations 
Report(s) 
T otal 100 
Department ofClremjcal /:'ngilleeriJlg allli Ener8.v Sustainability, Faculty ofEngineering. UNIMAS 39 
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Resources I . H.S., Peavy, D.R., Rowe, Tchobanoglous, G. , [2003) 
Environmental Engineering. Mcraw-Hill. 
2. D.A., Cornwell, M.L.. Davis,[2002) Environmental 
Engineering Mechanics., McGraw Hill 
3. R.A., Corbitt, [2002), Standard Handbook ofEnvironmental 
Engineering, McGraw- Hill. 
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SYLLABUS FOR BACHEWR OF CHEMICAL ENGINEERING w rrH HONOURS 
Course Code KNC 2151 
Course Title Chemical Engineering Laboratory 2 
Course Credit 1 hrs 
Type of Course Core 
Requisites None 
Instructor 
Course Synopsis The course covers sampling, chemical equilibria in solution 
with particular emphasis on acid-base, precipi tation, redox and 
complex formation reactions. It also includes solution of simple 
equilibrium problems and chemical behaviour of the most 
common elements. It introduced baSIC principles of 
chromatography and instrumental methods. 
Course Aims Aim of the course is to develop students' laboratory skills on 
developing experimental techniques . The course also illustrates , 
wi th concrete examples, the concepts that are introduced in the 
lectures. 
Learning Outcomes Upon the successful completion of the course, the students should 
be ab le to: 
• Demonstrate laboratory ski lls In developing experimental 
techniques involving both organic and analytical chemis try 
• Explain most of organic chemistry problems 
• Relate theory of chemistry to laboratory problems 
• Demonstrate team work through group-based laboratory work 
• Express their findings from the experiments conducted in the 
form of report writing 
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Learning Units The student will undergone laboratory practice on the suggested 
topics below: 
LU 1: Chemical Bonding 
LU 2: Alkanes and Cycloalkanes 
LU 3: Organic Chemical Reactions 
LU 4: Alkenes, Alkadienes and Alkynes Structure and 
Preparations. 
LU 5: Alkenes, Alkadienes and Alkynes Reactions 
LU 6: Arenes and Aromaticity 
LU 7: Stereochemistry 
LU 8: Nucleophilic Substitution Reactions 
LU 9: Spectroscopy 
LU 10: Alcohols, Esters and Phenols 
LU 11: Electroanalytical Methods 
LU 12: Chromatography Methods 
LU 13: Intrumental Methods 
LU 14: Evaluation of experimental data 








Fi nal Test 
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Introduction to Organic and 
Sauders College Publishing, 
2. Nechratal, A. & Tedder, 1.M., [2004], Basic Organic 
Chemistry, A Mechanistic Approach, 7'h Edition, lohn Wiley 
& Sons, Chichester, EnglandDouglas A.Skoog, [2004) , 
Fundamentals of Analytical Chemistry, Sth edition, Prentice 
Hall 
3. Christian, G.D.,[2003) Analytical Chemistry, Willey and Sons, 
4. Harvey, D. ,[2002) Modern Analytical Chemistry, MacGraw­
Hill 
5. Morrison R.T & Boyd R.N., [2002) , Organic Chemistry, Sth 
Edition, Prentice Hall International, New Jersey 
6. Loudon, G.M., [2002) , Organic Chemistry, McGraw Hill , New 
York 
7. Bard, A.J., Faulkner, L.R., [2000], Electrochemical Methods. 
Fundamental and Application, Willey 
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Course Code KNC 2162 
Course Title Chemical Unit Operations I 
2hrsCourse Credit 





The course provides knowledge on transportation and metering of 
fluids and agitation and mixing of fluids. It also covers the hea t 
transfer principles and heat exchange equipment. Students are also 
exposed to evaporation process, size reduction and fluid/particle 
mechanics. 
Courses Synopsis 
Course Aims To introduce the concept of a process as a series of unit operations. 
To introduce the common unit operations based on heat transfer 
and fluid/particle interactions. To provide a thorough grounding in 
the unit operation of heat transfer and fluid/particle interaction. 
Upon the successful completion of the course, the students should 
be able to : 
• 	 Define general concepts of chemical engineering equipments 
and fittings 
• 	 Identify the basic kno wledge and plinciples of chemical 
engl!1eenng. 
• 	 Select the best equipment related to its process function. 
• 	 Develop the optimal design of equipment. 
Learning Outcomes 
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SYLLABUS FOR BACHELOR OF CHEMICAL ENGINEERING WITH HONO URS 
I L . mts LV 1: Transportation and Metering of Fluids - General 
concepts and design criteria for pipes, fittings and valves, 
fluid moving machinery e.g. pumps, fans, blower and 
measurement of flowing fluids. 
earnmg U' 
LV 2: Agitation and Mixing of Fluids - Agi tat ion of liquids, 
circulation, velocities and power consumption in agitated 
vessels, suspension of solid particles. 
LV 3: Heat Transfer Principles - Conduction, Heat transfer 
coefficient , heat transfer to fluid with and without phase 
change, radiation heat transfer. 
LV 4: Heat Exchange Equipment - Design principles of heat 
exchanger, condenser and boiler. Heat transfer in agitated 
vessels, scraped surface exchangers, heat transfer in packed 
beds. 
LV 5: Evaporation - Types of evaporator, single and multiple 
effect operation , mass and energy balances on evaporators, 
boiling point rise due to solute, enthalpy/concentration 
diagrams. 
LV 6: Size Reduction - Principles of commination (milling 
operation), size reduction equipment and its operation. 
LV7: Fluid / particle Mechanics - Particle properties and sizing, 
settling of particles in a fluid, Stokes Law, Hindered 
settling, design of settling tanks, thickeners. 
Teaching - Learning Hours per semester 

Approach 
 Lectures 28 
Tutoria ls 
Seminars 




Final Test 35 
Assignment(s) 45 
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Resources 1. Cherememisinof, N.P, [2006], Handbook of Chemical 
Process Equipment, Butterworth· Heineman. 
2. McCabe, W.I. & Smith, 1 c. , [2004], Unit Operations 
Chemical Engineering,7,h Edition, McGraw Hill. 
of 
3. Coulson,J.M., Richardson, I.F., Backhurst, J. & Harker, J., 
[2003], Chemical Engineering. Volume 2 6'h Edition, 
Pergamon 
4. Sinnott, R.K. , [2002] Chemical Engineering, Volume 6, 
revised 4th Edition, Heinemann 
5. Perry, R.H. & Green, D.W., [1999], Perry's Chemical 
Engineering Handbook 6'h Edition, McGraw Hi ll 
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Course Code KNC 2173 
Course Title Transport Process 
Course Credit 311fS 
Type of Course Core 
NoneRequisites 
Instructol' 
The course covers single-phase phenomena and balance principles 
in transport process. It also introduces constitutive behavior of 
fluids and dimensional reasoning in engineering analysis. It covers 
both steady state and unsteady state non-unifonn models. Finally, 
s tudents are exposed to inter-phase transport phenomena and 
convection. 
Courses Synopsis 
To introduce the concept of fluid transport process relevant to 
chemical industry. 
Course Aims 
Upon the successful completion of the course, the students should 
be ab le to: 
Learning Outcomes 
• 	 Describe the microscopic mass, energy and momentum 
balances. 
• 	 Interpret the value for necessary transport properties. 
• 	 Apply microscopic balances for different physical systems 
to obtain practical infonnation. 
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SYLLABUS FOR BACHELOR OF CHEMICAL ENGI';EERING WITH HONOURS 
LU 1: Single-Phase Phenomena - Low Reynolds number. High 
Reynolds number. 
LU 2: Balance Principles - Momentum. Energy. Mass 
LU 3: Constitutive Behavior Of Fluids - Newton 's law of 
viscosity. Fourier's law of heat conduction 
Fick's law of diffusion. Non-Newtonian phenomena. 
LU 4: Dimensional Reasoning In Engineering Analysis 
LU 5: Steady State, Spatially Non-Uniform Models - Analytical 
and numerical solution methods (successive substitution) . 
Boundary conditions. Analytical and numerical methods 
(shooting techniques and relaxation methods). 
LU 6: Unsteady State, Spatially Non-Uniform Models - Initial 
conditions. Boundary conditions. Analytical methods 
(similarity and eigenfunction expansion). Numerical methods 
(explicit finite differences). 
LU 7: Interphase Transport Phenomena - Friction factor. Heat 











Teaching - Learning 
Approach 
Assessment 
LU 8: Convection - Forced convection. Di ffusion-mduced 
convect ion. Natural convection. 








Final Test 35 
Assignment(s) 35 
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SYLLABUS FOR BACHELOR OF CHEMICAL ENGINEERING WITH HONOURS 
Resources 1. Cherememisinof, N.P., [2006J,Handbook of Chemical 
Process Equipment, Butterworth-Heineman 
2. McCabe, W.l. & Smith, J.e., [2004], Unit Operations of 
Chemical Engineering,7'h Edition, McGraw Hill 
3. Coulson,J.M. , Richardson, J.F. , Backhurst, J. & Harker, J., 
[2003J, Chemical Engineering, Volume 26th Edition, 
Pergamon 
4. Sinnott, R.K. , [2002J Chemical Engineering, Volum e 6, 
revised 4th Edition, Heinemann 
5. Perry, R.H. & Green, D.W. , [1999J , Perry's Chemical 
Engineering Handbook 6th Edition, McGraw Hill 
DepartmeJlt afChemical Engineering Gild l'.'n(!l g)' SlfstainabililY. Faculry ofEngilleering, UNlMAS 49 
SYLLABUS FOR BACHELOR OF Cli EMICAL E~GINEERING WIT H HONOURS 
cal 
J. , 
Course Code KNC 2182 
Course Title Occupational Safety and Health 
, Course Credit 2 hrs 
Type of Course Core 
Requisites None 
Instructor 
Courses Synopsis Safety Laws - CIMAH (UK), OSHA (US) , Types of hazards -
Chemical, Mechanical, Electrical, Corrosion, Fire, explosion, 
Flammable and Toxic Material, Hazard identification - HAZOP, 
Hazard Assessment - Fault Tree Analysis, Hazard Control, Source 
Model , Toxic Release & Dispersion Model , Industrial Hygiene, 
Safety Management. 
Course Aims Provide students with process safety engineering areas, which 
cover the law, codes and standards for industrial safety, types of 
hazards, hazard identification and assessment and hazard con trol. 
The subject is also aimed to give awareness of the importance of 
safety elements through case studies. 
Leaming Outcomes Upon the successful completion of the course, the students should 
be able to: 
• 	 List and di scuss the safety laws, codes and standards for safety 
engmeenng. 
• 	 Recognize and interpret the types of hazards. 
• 	 Examine hazard identifications and assessments. 
• 	 Produce a contro l design for identified hazard problems. 
• 	 Discuss and employ the Plinciples of industrial hygiene. 
• 	 COiTelate the importance of safety management e lement m 
chemical engineerin g industry. 
• 	 Communicate their view through presentation and discussions. 
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SYLLABUS FOR BACHELOR OF CHEMICAL ENGI NEERING WITH HONOURS 
Learning Units LU 1: Law, Codes and Standard for Safety Engineering - The 
Health and Safety at work etc. Act., Legislation on the 
control of major hazards, Safety standards and codes 
practices. 
LV 2: Classification of hazards - Chemical, Electrical, 
Mechanical, and Corrosion hazards, Flammable & Toxic 
Materials, Fire & Explosion. 
LV 3: HAZOP - A tool for hazard identification using guidewords. 
LV 4: Fault Tree Analysis - A tool for hazard assessment. 
LV 5: Hazard Control- Maintenance, Protective system and 
design of instrumentation for control and safety, disposal of 
released fluid. 
LV 6: Source Models, Toxic release and dispersion Models. -
Flow of liquid and vapor through holes and pipes, Pasquill-
Gifford Model or other dispersion model. 
LV 7: Industrial Hygiene - Government regulations, identification 
of hazardous material (MSDS), hazard evaluation and 
control. 
LU 8: Safety Management - Management" responsibility for 
health and safety, training for workers, protection cloths and 
devices, emergency planning. 
Teaching - Learning 
Approach 








Final Test 35 
Assignrnent(s) 15 
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Resources l. 	 Popendor( W. , [2006], Industrial Hygiene Control of 
Airborne Chemical Hazards, CRC press 
2. 	 Mannan, S., [2005], Lees' Loss Prevention in the Process 
Industries: Hazard Identification, Assessment and ControL, 
3'd Edition, Butterworth-Heinemann Ltd 
3. 	 Sanders, R.E. , [2004], Chemical Process Safety: Learning 
From Case Histories, 3'd Edition, Butterworth Heinemann. 
4. 	 Nalven, G. F., [2003], Plant Safety, AIChem. 
5. 	 Crowl, D A., Louvar, J. F., [2002] Chemical Process 
safety, 2nd Edition, Prentice Hall. 
6. 	 King, R., [2001 j , Safety in the Process Industries, 
Butterworth Heinemann. 
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SYLLABUS FOR BACHELOR OF CHEMICAL ENGINEERIN G WITH HONOU RS 
Course Code KNC 2193 
Course Title Separation Process and Particle Technology 
Course Credit 3 hrs 
Type of Course Core 
Requisite None 
Instructor 
Course Synopsis The course covers the introducti on and fundamentals 
principles of phase equi librium relationships. It co vers the 
principles of multistage con tacting, vapour/liquid equilibria, 
binary component, liquid/liquid equilibria, cross and counter-
currents extractions. It also includes various separation process 
equipments. 
Course Aims The arm IS to introduce th e application of fundamental 
principles of phase equilibria to the design and operation of 
stage wise separation processes, with examples being drawn 
from distillation and solven t extraction. 
Learning Outcomes Upo n the successful completi on of the course, the students 
should be able to: 
• Identify the basic features of a broad range of separati on 
processes. 
• Describe the phase rule to a range of phase equilibria. 
• Calculate the binary and multicomponent bubble and 
dew point. 
• Analyze for op timum reflux ratios and optimum solvent 
to feed ratios. 
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Learning Units LV 1: Introduction - Overview of available separation 
processes. 
LV 2: Fundamental principles of phase equilibrium 
relationships - the phase rule, Principles of steady 
state single stage mass balancing. 
LV 3: Principles of multistage contacting - cross-current 
and counter current contacting, 
LU 4: Vapour/liquid equilibria - ideal and non-ideal liquid 
systems; binary phase diagrams, Bubble and dew point 
calculat ions; binary and multicomponent. 
LV 5: Binary component - isothermal flash di stil lation, 
multistage distillation with cons tant molal overflow, 
Reflux ratio, total, minimum and economic reflux 
ratios, Selection of distillation column pressure, 
Multiple feed and side streams, 
LU 6: Liquid/liquid equilibria - choice of solvent; ternary 
phase diagrams. 
LV 7: Cross and counter current extractions - minimum 
and economic solven t rat io, 
LV 8: 	Multi-component distillation methods- Multi­
component isothermal and ad iabatic flash calculations, 
Non-iso thermal , non equimolal overflow, stage w ise 
di stilI ation calculations, Convergence methods for 
steady state multi stage multi-component systems, 
Short-cut design methods for steady state multi stage 
multi-component systems. 
LV 9: Azeotropic and extractive distillation 
LV 10: 	Batch distillation- calculations and control , Selection 
and design of distillation trays, 
LU 11: Fick 's first and second laws - single and 
mul tidimensional. 
LV 12: Equimolar counter diffusion - diffusion through a 
stagnant film , 
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SYLLABUS FOR BACHELOR OF CHEMICAL ENGI~EERlNG WITH HONOURS 
LV 13: Mass transfer models - two-film, penetration, 
Higbie-Danckwerts. 
LV 14: Dimensionless groups ­ correlations for mass transfer 
coefficients. 
LV 15: Selection of continuous contacting devices 
LV 16: Transfer unit theory ­ application to di stillation, 
absorption, stripping and extraction. 
LV 17: Absorption with chemical reaction 









Final Test 35 
Assignment(s) 35 
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SYLLABUS FOR BACHELOR OF CHEMICAL ENGli'EERING WTTH HONOURS 
Resources J. Seader, 1. D. & Henley E. 1., [2005], Separation 
Processes Principles, 8th Edition lohn Wiley and 
Sons, U.S. A 
2. Christie 1 Geankoplis,[2003], Transport Processes 
and Separation Processes, 4th Edition, Mac-Graw 
Hill 




Richardson, 1. F., [2002], 
Particle Technology and 
vol. 2 -4, Butterworth­
4. Perry, R.H. & Green, D. W. , [1999], Perry's 
Chemical Engineering Handbook 6"' Edition, 
McGraw Hill 
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Course Code KNC 2202 
Course Title Instrumentation Process 
-
Course Credit 2 hrs 
CoreType of Course 
Requisites 
Instructor 
Course Synopsis Instrumentation system transducer, Measurement of various 
..
different quantilles such as force, displacement, pressure, 
temperature, etc., Measurement errors, Dynamics performance, 
Interface with computer and data logger. Open-loop and close-loop 
control, Block and Block Reduction diagrams and transfer function 
of physical systems, Transient and frequency response, Control 
system components, Digital control. Design of compensated 
feedback control systems. 
The aim of thi s course is to introduce the student on the aspect of 
process and instrument control. 
Course Aims 
Learning Outcomes Upon the successfu l completion of the co urse, the students should 
be able to: 
• 	 Define and apply the concepts of mathematical modeling of 
dynamics system. 
• 	 Discuss the application and limitati on of different sensors. 
• 	 Interpret feedback con trol systems characteristi cs. 
• 	 Examine and analyze the performance of control system. 
• 	 Define and utilize digi tal control system and feedback 
compensation. 
• 	 Apply control theory in engineering problems. 
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Learning Units LU 1: Mathematical Modelling of Dynamic Systems - Laplace 
Transform, Mathematical modelling of lumped-parameter 
components, devices and systems. Linearisation of 
dynamic equations. Block and Block Reductions diagrams, 
transfer function, signal flow graphs. Mason's rule. 
LU 2: Measurement and instrumentation - Static and Dynamic 
performance characteristics. Transducers used for 
measurement of controlled variables. 
LU 3: Feedback control systems characteristics ­ Open and 
closed-loop transfer functions. Steady state errors. 
Characteristic equation of closed-loop control systems. 
Routh - Hurwitz Stability criterion. Design criteria. 
Disturbance Signals in a Feedback control systems. 
LU 4: State Variable Models - State variables of Dynamic 
systems, transfer functions from the state equation, sta te 
differential equations, tim e response and state transition 
matrix. Conversion of State-Space to transfer Function or 
vice-versa. Signal-Flow Graphs of State Equations. 
LU 5: Analysis and Performance of the control systems -
Transient response and steady-state error. Impulse, step, 
ramp and si nusoidal inputs. Analysis of transfer function 
inputs. Effects of initial conditions. Frequency Response 
Characteristics . Performance of a second - order or higher 
- Order systems. Effects of poles and zeros. Effects of 
damping ratio. 
LU 6: Control Systems Analysis and Design - Frequency 
response Analysis, Polar Plots, Nyquist Stability Criterion, 
Bode and Nichols diagrams. Root locus Plots. Closed-loop 
systems response to disturbances witl1 different Entry 
points. State variable feedback systems. Controllability 
and Observability. 
LU 7: Digital control systems - Computer based control systems. 
Modeling the Digital Computer, 7 -transfonn, Transfer 
Functions, Stability, Steady-state Errors, Transient 
Response on the z-Plane, Nyquist / Shannon sampling-rate 
theorem. Effect of Poles and zeros. 
LV 8: Feedback compensation. 
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LU 9: Pole placement by vector feedback. 
LV 10: Digital compensation. 
LU 11: Design of compensated feedback control systems-
Phase - lead, Phase - lag and Lead - lag compensation 
network using Operational Amplifiers and electrical 
networks, Proportional-Integral-Derivative (P ID) 
controllers. Design Approaches using Frequency Response 
or Root Locus. 
Hours per semester 
Approach 




Laboratory based practical 
Non-laboratory 
Percentage 
Test( s )/Quizzcs 
Assessment 
20 
Final Test 35 
Assignment(s) 35 
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Dse 
Resources 1. Dunn, W. C, [2005], Fundamentals of Industrial 
Instrumentation and Process Control, Mc Graw Hill, New 
York. 
2. Bolton, W., [2004], Instrumentation and Control Systems, 
Butterworth-Heinemann Ltd 
3. Dorf, R. C, Bishop, R. H., [2004] Modern Control 
Systems, 8th Edition, Longman 
4. DiStefano, J. J. , Stubberud, A. R., [2003]Feedback and 
Control Systems, 4th Edition, MacGraw-Hill 
5. Nise, N. S, [2003], Control Systems Engineering, 4th 
Edition, Addison - Wesley Publishing Company 
6. Liptak, B. G., [2003], Instrument Engineers' Handbook: 
Process Measurement and Analysis Vol J(Instruments 
Engineer's Handbook) 4'" Edition, CRC Press Inc. 
7. Ogata, K., [2002] Modern Control Engineering, 3.-.1 
Edition, Prentice Hall International Editions. 
8. Considine, D. M. , and McMillan, G. K., [1999], 
Process/Industrial Instruments and Controls, McGraw­
Hill, New York 
9. Richardson, J. F., Coulson, J. M. , Peacock, D. G., [ 1994], 
Chemical and Biochemical Reactors and Process Control: 
Chemical and Biochemical Reactors and Process Control 
v. 3 (Chemical Engineering) , Butterworth-Heinemann Ltd, 
London 
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Course Code KNC2211 
Course Title 
Chemical Engineering Laboratory 3 
(Instrumentation and Process Control Lab) 
Course Credit 1 hrs 
Type of Course Core 
Requisites None 
Instructor 
Course Synopsis Topics covered in this course are related to instmmentation process 
and control such as typical process systems, process dynamics, 
co ntrol strategies, computer control strategies. Recent control 
techniques and mod em trends. 
Course Aims To introduce the concept of instmmentation process and control as a 
series of unit operations. 
Learning Outcomes Upon the successful completion of the course, the students should be 
able to: 
• Demonstrate laboratory skills in developing experimental 
techniques involving both theories 111 instmmentation 
process and control systems. 
• Correlate laboratory experiments from instrument process to 
contro l system concepts. 
• Analysis and model the process dynamics. 
• Formulate and implement an appropriate control strategy for 
a typical industrial process. 
• Demonstrate team work through group-based laboratory 
work 
• Express their findings from the experiments conducted in thc 
fonn of report writing. 
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Learning Units The students will undergo laboratory practice on the suggested 
topics below: 
LV 1: Flow Control 
LV 2: Level Control 
LV 3: Temperature Control 
LV 4: Pressure Control 
LU 5: Programmable logic Control 
LV 6: Automation/robotics 
LU 7: VR Robot Simulation 
LV 8: Other process controls which are relevant to chemical 
engineering and energy industries. 
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1. 	 Dunn, W. C., [2005], Fundamentals 0/ industrial 
instrumentation and Process Control, Mc Graw Hill, New 
York. 
Resources 
2. 	 Bolton, W., [2004], inslnlnlentation and Control Systems, 
Butterworth-Heinemann Ltd 
3. 	 Dorf, R. c., Bishop, R. H., [2004] Modern Control Systems , 
8th Edition, Longman 
4. 	 DiStefano, 1. J., Stubbel1ld, A. R. , [2003]Feedback and 
Control Systems, 4th Edition, MacGraw-Hill 
5. 	 Nise, N. S., [2003], Control Systems Engineering, 4th 
Edition, Addison - Wesley Publishing Company 
6. 	 Liptak, B. G., [2003], Instrument Engineers' Handbook: 
Process Measurement and Analysis Vol 1 (Instruments 
Engineer's Handbook) 4'" Edition, CRC Press Inc. 
7. 	 Ogata, K., [2002] Modern Control Engineering, 3,d Edition, 
Prentice Hall International Editions. 
8. 	 Considine, D. M. , and McMillan, G. K., [1999], 
Process/Industrial instruments and Controls, McGraw-Hill, 
New York 
9. 	 Richardson, 1. F., Coulson, J. M., Peacock, D. G., [ 1994], 
Chemical and Biochemical Reactors and Process Control: 
Chemical and Biochemical Reactors and Process Control v. 
3 (Chemical Engineering), Butterworth-Heinemann Ltd, 
London 















SYLLABUS FOR BACHELOR OF CH EMI CA L ENGrNEERrNG WITH HONOURS 
Course Code KNC3223 
CO\ll'se Title Chemical Unit Operations II 
Course Credit 3 hrs 
Type of Course Core 
Requisites None 
Instructor 
The course covers topics on distillation and multi component 
distillation. It includes chemical engineering processes such as 
leaching and extraction, gas absorption, humidification operati ons, 
drying of solids , adsorption. Students are also exposed to 
membrane separation process and crystalli zation process. 
Cou rses Synopsis 
Course Aims To introduce the common unit operations based on mass transfer 
principles and provide basis for design project modules. To provide 
a thorough grounding in the unit operation of mass transfer in 
rel ation to its equipment's. 
Learning Outcomes Upon the successful completion of the course, the students should 
be able to: 
• 	 Discuss mass transfer principles in a given separation process. 
• 	 Differentiate between absorption and adsorption process. 
• 	 Select appropriate crys talli ser. 
• 	 Design basic chemical engllleenng equipment for a simple 
chemical engineering problem. 
LV 1: Distillation - Plate columns, fractionating columns, sieve-
plate columns, Batch distill ation, Vacuum, atmospheric and 
pressure operation, Batch columns, lmpOliance of the reflux 
ratio, Calculation of minimum reflux ra tio, Number of plates 
at total reflux, Underwood and Fenske equations, Selection 
of economic reflux ratio. 
Learning Units 
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LU 2: Multicomponent Distillation - Flash di stillation of 
multi component mixtures, fractionation of multicomponent 
mixtures, azeotropic and extractive distillation, Effect of 
mUltiple feeds and side streams. 
LU 3: Gas Absorption ­ Design of packed towers, absorption in 
plate columns, and absorption with chemical reactions. 
LU 4: Drying of Solids - Batch and continuous drying, drying rate 
curves , constant and falling rate periods, time for drying, 
equilibrium moisture content, types of dryer. 
LU 5: Adsorption - Plinciples of adsorption and absorber design. 
LU 6: Membrane Separation Process - Principles and membrane 
selection. 
LU 7: Crystallization ­ Types of crystallisers and their selection 
need for further processing of product nucleation, growth 
rate and yield. 
Teaching - Learning Hours per semester 
Approach Lectures 28 
Tutorials 28 
Seminars 




Final Test 30 
Assignment(s) 30 
-










SYLLABUS fOR BACHEWR OF CHEMICAL ENGINEERING WITH HONOURS 
i 
Resources 1. 	 McCabe, W. L., [2005], Unit Operations ofChemical 
Engineering, McGraw Hili, New York. 
2. 	 Geankoplis, C. J., [2003], Transport Processes and 
Separation Process Principles: Includes Unit Operations, 
Prentice Hali, London. 
3. 	 Perry, R.H., Chilton, C. H., and Green, D.W., [1999], 
Perry's Chemical Engineering Handbook 6th Edition, 
McGraw Hill. 
4. 	 Sinnott, R.K., [1996] Chemical Engineering, Volume 6, 
revised 2nd Edition, Heinemann. 
5. 	 Coulson, J.M., Richardson, J.F., Backhurst, J. & Harker, J., 
[1991], Chemical Engineering, Volume 24th Edition, 
Pergamon. 
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Course Code KNC 3233 
Course Title Process Control Systems 
Course Credit 3hrs 
Type of Course Core 
Requisites KNC 2202 Instrumentation Process 
Instructor 
Course Synopsis Typical Process Systems, Process Dynamics , Control Strategies, 
Computer control strategies, Advanced Control techniques and 
Modem Trends in Control System. 
Course Aims The aim of this course is provide the student with the knowledge of 
control in machines and processes. 
Learniug Outcomes Upon the successful completion of the course, the students should 
be able to: 
• Identify and describe the characteristics of typical industrial 
processes. 
• Apply and evaluate process dynamics. 
• Design appropriate control strategies for a typical industrial 
process. 
• Describe and apply advanced control techniques in process 
control system. 
• Recognize and appraIse modem trends 111 design and 
analysis of digital and analogue control system. 
Learning V nits LV 1: Review of basic control theory- mathematical modelling, 
transfer function, block diagram. Matheni3tical modelling of 
physical systems. Stability of linear control systems. Root 
locus techniques. Time domain analysis. Frequency domain 
analysis. 
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LU 2: Typical process systems - Types of Transducers , 
Tern perature, flow, pressure, speed, level contro l. 
Multivariable control systems. Interaction and 
compensation. 
LU 3: Process dynamics - Process response, gain, dead-time, 
order, linearity, common non-linearity. Process modelling, 
identification and simulation. 
LU 4: Control strategies - Process disturbances and nOIse, 
Reduction of noise by means of hardware and software 
filters. Process regulati on and target tracking, Three terms 
PID controller, analysis and design, Ziegler and Nichols 
methods for three term controllers tuning, Three term loop 
tuning, 
LU 5: Computer control strategies - Digital compensators -
design and programming, Response prediction usrng 
difference equat ions , transient and stability analysis , 
Continuous control, di screte control, direct digital control, 
supervisory, distributed , batches control. Design of discrete 
control usrng Programmabl e logic controller, ladder 
diagrams and petri nets, 
LU 6: Modern trends - Design and analysis of digital and 
analogue control systems uSing simulation techniques, 
Digital-to-Analog convers ion techniques, Ana log-to-digital 
conversion techniques, Operational Amplifiers, Analog and 
Digital Signal Conditioning, Basic Architecture of 
microprocessors and microcomputers systems and its 
applica tions, Industlial moni toring and control hi erarchies, 
Adaptive control schemes and seJt~tuning, Fuzzy control 
systems, expert systems and neural network control systems, 
Teaching - Learning 
Approach 
Hours per semester 
Lectures 28 
Tutoria ls 28 
Seminars 




Tes t(s)/Quizzes 20 
Final Test 30 
Assignrnent( s) 30 
Projcct(s) I Case Study(s) 20\ 
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Resources 1. Dunn, W. c., (2005), Fundamentals 0/ Industrial 
Instrumentation and Process Control, Mc Graw Hill, New 
York. 
2. Bolton, W., [2004), Instrumentation and Control Systems, 
Butterworth-Heinemann Ltd 
3. Dorf, R. C., Bishop, R. H., (2004) Modern Control 
Systems, 81h Edition, Longman 
4. DiStefano, J. J., Stubberud, A. R., [2 003 )Feedback and 
Control Systems, 4'h Edition, MacGraw-Hill 
5. Nise, N. S., [2003), Control Systems Engineering, 4'h 
Edition, Addison - Wesley Publishing Company 
6. Liptak, B. G., (2003], Instrument Engineers' Handbook: 
Process Measurement and Analysis Vol I (Instruments 
Engineer's Handbook) 4'1> Edition, CRC Press Inc. 
7. Ogata, K., (2002) Modern Control Engineering, 3'd 
Edition, Prentice Hall Internati onal Editions. 
8. Considine, D. M ., and McMillan, G. K., [1999), 
Process/industrial Instruments and Controls, McGraw­
Hill , New York 
9. Richardson, J. F., Coulson, J. M., Peacock, D. G., [ 1994], 
Chemical and Biochemical Reactors and Process Control: 
Chemical and Biochemical Reactors and Process Control 
v. 3 (Chemical Engineering), Butterworth-Heinemann Ltd, 
London 













SYLLABUS FOR BACHELOR OF CHEMICAL ENGINEERING WITH HONOURS 
Course Code KNC 3243 
I 
Conrsc Title Chemical Reaction Process 
Course Credit 3 hrs 




Courses Synopsis The course covers in depth study about the effect of reaction heat, 
temperature and pressure In a process, non-ideal flow, and 
heterogeneous systems. It covers the analysis of reaction in various 
component mixing and systems such as the non-catalytic system 
and biochemical reaction system. 
Provide students with deeper knowledge of designing the optimum 
chemical reactors for a process taking into account several factors 
such as thennodynamics, chemical kinetics, fluid mechanics, hea t 
transfer, mass transfer and economics. 
Course Aims 
Learning Outcomes Upon the successful completion of the course, the students should 
be able to : 
• 	 Describe the effect of heat of reactions in single reactions, 
multiple reactions, adiabatic operations and non-adiabatic 
operations. 
• 	 Understand the tenn of residence time distri bution of fluid in 
vessels and models for non-ideal flow. 
• 	 Design for heterogeneous reacting sys tems. 
• 	 Analyze the reaction of different component of mixing. 
LV 1: Temperature and Pressure Effects - Study on how 
equilibrium yield, rate of reaction and product distribution 
are affected by changes In operating temperatures and 
pressures, thus to determine the temperature progression. 
Learning Units 
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LV 2: Flow Patterns, Contacting and Non-Ideal Flow - Basics 
of Non-Ideal Flow, The dispersion model, the tanks-in-series 
model, the convection model for laminar flow, earliness of 
mixing, segregation and RTD. 
LV 3: Reactions Catalyzed by solids - Heterogeneo us Reactions, 
Solid Catalyzed Reactions, The packed Bed Catalytic 
Reactor, Reactors with suspended solid catalyst, fl uidized 
reactors of vari ous types, deactivating catalysts, reactions on 
so lid catalyst: trickle beds, slurry reactors , three-phase 
Fluid ized beds 
LV 4: Non-Catalytic system - Fluid-fl uid Reactions: kinetics, 
fluid-flu id reactor design, flui d-parti cle reactions-kinetics, 
fluid-particle reactor design. 
LV 5: Biochemical Reaction System - Enzyme Fermentation, 
Microbial Fermentation, Substrate-limiting microbial 
fermentation, product-limiting microbial fermentation. 
Tcaching - Learning 
Approach 






Laboratory based practical 
Non-laboratory 
Assessment Percentage 
Test(s)/Qui zzes 20 
Final Test 30 
Ass ignment(s) 30 




Resources I . Fogler, H. S. , [2004], Elements of Chemical Reaction 
Engineering (Prentice-Hall International Series in the 
Physical & Chemical Engineering Sciences) 4'" Edition, 
Prentice Hall, New York. 
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2. 	 Perry, R.H., Chilton, C. H., and Green, D.W., [ 1999], 
Perry's Chemical Engineering Handbook 6th Edition, 
McGraw Hill 
3. 	 Levenspiel, Q., [1998] , Chemical Reaction Engineering, 
John Wiley & Sons, New York 
4. 	 Richardson, J. F., Coulson, ], M., Peacock, D. G., [ 1994], 
Chemical and Biochemical Reactors and Process Control: 
Chemical and Biochemical Reactors and Process Control v. 
3 (Chemical Engineering), Buttetworth-Heinemann Ltd, 
London 
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Course Code KNC 3253 
Course Title Process Design 
3 hrs Course Credit 
Type of Course Core 
Requisites None 
Instructor 
Courses Synopsis Basic concepts and techniques ofmodeling and simulation, analysis 
and design of chemical process components - distillation column, 
absorption tower, extraction column, heat exchanger, material and 
energy balances, complete simulation analysis of chemical process 
plant. 
Provide students with basic and up-to-date concepts on the 
techniques for modeling and simulation of chemical process, with 
the estimation of parameters and control, as well as with aspects of 
the implementation of these different techniques. 
Course Aims 
Upon the successful completion of the course, the students should 
be able to: 
Learning Outcomes 
• Identify the general formulati on of the modeling concepts. 
• Define and apply techniques ofm odeling and simulation. 
• Analyze the chemical process components. 
• Constluct simulation of chemical process plant. 
LU 1: Introduction to Process Modelling - Developing models, 
simulation system, linear system anal ysis, and numerical 
Analysis. 
Leaming Units 
L U 2: Analysis of Process Modelling - Balance Equation-integral 
balances, instantaneous balances, Material balances ­
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Teaching - Learning 
Approach 
Assessment 
simplifying assumptions, Constitutive Relationship - Gas 
Law, Chemical Reactions, Equilibrium Relationship, Flow-
through Valves, Material and Energy Balances - Review of 
Thermodynamics, Distributes Parameter Systems, 
Dimensionless Models, Explicit Solutions to Dynamics 
Models, General Form of Dynamic Models. 
LV 3: Numerical Techniques - Algebraic Equations - notations, 
general form for a linear system of equations, nonlinear 
functions of a single variable, MA TLAB routines for sol ving 
functions of a single variable, multivariable systems ­
Newtons and Quasi-Newton methods, Numerical Integration 
- Euler Integration, Runge Kutta Integration, MATLAB 
Integration Routines. 
LV 4: Distillation - Introduction, thermodynamic models, Design 
of continuous column, Continuous column simulation, batch 
distillation. 
LV 5: Liquid-liquid Extraction - Description and classification of 
extraction columns, Column modeling and simulation. 
LV 6: Absorption - Absorption analysis and modeling. Packed 
columns, plate column, stripping. 
LV 7: Heat Exchangers - Descliption and selection of heat 
exchangers, basic principle of heat exchangers, modeling of 
heat exchangers for single-phase flow, condensers and 
reboilers . 
LV 8: Computer-Aided Design PI'ograms - Genera l Structure of 





Laboratory based practical 
Non-laboratory 
Test(s)lQuizzes 
Fi nal Test 
Assignment(s) 
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Resources I. Smith, R., [2005], Chemical Process Design: For the 
Efficient Use of Resources, John Wiley and Sons Ltd, 
London. 
2. Silla, H., [2003], Chemical Process Engineering: Design 
and Economics (Chemical industries Series), Marcel 
Dekker Ltd. 
3. Speight, J. G., [2001] Ha ndbook of Chemical Process and 
Design McGraw-Hill, New York. 
4. Perry, R.H., Chilton, C. H. , and Green, D.W. , [1999], 
Perry's Chemical Engineering Handbook 6th Edition, 
McGraw Hill. 
5. Levenspiel, Q., [1998], Chemical Reaction Engineering, 
John Wiley & Sons, New York. 
6. Biegler, L. T., [1997], Systematic Meth ods for Chemical 
Process Design (Prentice Hall International Series in the 
Physical and Chemical Engineering Sciences), Prentice 
Hall , New York. 
( 
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SYLLABUS FOR BACHELCR OF CHEMICAL E"GINEERING WIT H HONOURS 
Course Code KNC 3262 
Course Title Polymer for Energy Application 
Course Credit 2 hrs 
Type of Course Core 
None Requisites 
Instructor 
Course Synopsis The course covers fund amental knowledge on polymer synthesis as 
well as chemical and physical properties such as viscoelas ticity. It 
includes application of polymer as alternate material for 
photovoltaic cell (PV). The course also covers polymer processing 
and degradation in environment. Finally, the course provides case 
study on polymer for energy application for discussion. 
, 
Course Aims Knowledge of polymer is cmcial for chemical engilleers . This 
course will provide general background on the fundamental 
chemical and physical infonnation on the synthesi s, production and 
characterization of polymeric materials as well as introducing the 
breadth of polymer properties especially III al ternate energy 
application area. 
Learning Outcomes Upon the successfu l com pletion of the course, the students should be 
able to: 
• 	 Define the fundamental chemica l and physical in fo nnation 
on the synthesis, production and characterization of 
polymeric materials. 
• 	 Explain the polymer processlllg availab le ,n chemical 
industry. 
• 	 Apply the fundamental of polymer properties for a lternate 
energy application. 
• 	 Analyze problems on energy efficiency by manipulating 
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Learning Vnits 
polymer chemical and physical properties. 
LV 1: Introduction ­ classifica tion of polymers, polymer 
structure, molecular weight, chemical structure and therm al 
transitions. 
LV 2: Polymer Synthesis - Step-growth Polymerization, Chain-
growth Polymerization, Polymerizati on Technique, 
Reactions of Syntheti c Polymer, Chemi cal Structure 
Determination. 
LV 3: Conformation, Solutions and Molecular Weight-
Polymer Conformati on and Chain Dimensions, 
Thennodynamics of Polymer Solutions, Measurement of 
Molecular Weight. 
LV 4: Solid-state Properties - The Amorphous State, Crystalline 
State, Thennal Transitions and Properties, Mechanical 
Properties. 
LV 5: Viscoelasticity and Rubber Elasticity - Dynamic 
Mechanical Analys is, Viscoelasticity Properties of Polymer 
Solutions and Melts, Dielectric Analys is, Time-Temperature 
Sup erposition, Introd uction to Rubber El asticity. 
LV 6: Polymer Degradation and the Environment ­ Thermal 
Degradation and Stability, Oxidative and UV Stability, 
Chemical and Hydrolyt ic Stability, Ma nagement of Plastics 
in the Environment. 
LV 7: Additive, Blends and Composites - Plasti cizers, Fibre and 
Reinforcements, Polymer Blends and Interp enetrating 
Networks, Introd uction to Polymer Composites. 
LV 8: Polymer Processing - Ex trusions of Thennoplastics, 
Injection Moul ding, Blow and Rotational Mould ing, 
Thennal Forming and Calendering, Process ing of 
Thermosetting, Processing of Reinforced Materials. 
LV 9: Polymer For Energy Application: Case study 1­
Introduction to Photo voltaic Cell , Organic Photovoltaic, 
Conducti ve Electroacti ve Polymers, Conjugated Polymers 
and Molecul ar Interfaces. Case study on polymeric PV cell 
efficiency using different polymer fi lm. 
LV 10: Polymer For Energy Application: Case study 2­
Introduction to Fuel Cell , Polymer for fuel cell , Type of 
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membranes and electrodes. Conjugated Polymers and 
Molecular Interfaces. Case study on fuel cell efficiency 
using different polymer typ e. 
Hours per semester 
Approach 




Laboratory based practical 
Non-laboratory 
Percentage 
Assessment Test(s)/C/uizzes 20 
Final Test 30 
Assignment(s) 30 




Resources 1. 	 Wallace G.C, Spinks, [2002), Conductive Electroactive 
Polymers, 2nd Edition, CRe. 
2. 	 McCrum N.G, [200 1), PrinCiples of Polymer Engineering, 
4'1> Edition, John Wiley & Sons 
3. 	 Joel, R.F. , [2001), Polymer Science and Technology, 6'h 
Edilion, John Willey & Sons. 
4. 	 Arie, R., [1999], Fundamenlals of Polymer Engineering, 2"" 
Edition, Plenum Press 
5. 	 Sallaneck, W.R., Seki.K , Khan, A, [1 999] , Conjugated 
Polymers and Molecular Interfaces, CRC 
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SYLLABUS FOR BACHELOR OF CHEMICAL ENGINEERING WITH HONOURS 
Course Code KNC 4273 
Course Title Energy Resources and Applications 
Course Credit 3 hrs 
IType of Course Core 
Requisites None 
Instructor 
Course Synopsis Examination of current and potential energy systems to enhance the 
student understanding of energy concept, covenng energy 
resources, energy generation, energy sys tem application and energy 
management. Investigate and analyze vanous energy-savmg 
methods and industrial practices as well as to generate awareness of 
the recent advancements in alternative energies. Design of energy 
sys tems and prediction of their sys tem effic iencies in case studies. 
This course will complement fluid mechanics and thermodynamics 
courses. 
Course Aims T his course introduces total energy concept in relation to energy 
generation, sources, usage, energy efficiency and management. 
Also, it investigates and evaluates various energy savmg methods 
and industrial practices as well as to generate awareness of the 
recent advancements in alternative energies. 
Learning Outcomes 
Upon the successful completion of the course, the students should 
be able to: 
• Describe the total energy concept including energy 
resources, energy generation methods, energy system 
design, application and energy auditing and management. 
• Use design tool or software packages to so lve practical 
energy problems and design for energy efficiency as well as 
industrial energy systems and applications. 
• Compare various energy resources and energy management 
Issues. 
• Communicate effectively the results of their work both 
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orally and in formal written reports. 
Lcaming Units LU 1: Introduction to energy and power - Energy and power 
basics. Energy generation systems. Energy storage and 
methods. Energy efficiencies and losses. 
LU 2: Energy sources study - Sources of energy supply and 
energy demand. Sankey diagrams. 
LU 3: Basic Energy management and analysis - Energy audits. 
Fuel consumption study. Energy life-cycle 
Analysis. Energy saving. 
LU 4: The technology of energy saving - Energy recovery. Pinch 
technology. Combined cycles and combined power plant. 
Combined heat and power (CHP) (Co-generation). 
LU 5: Conventional energy vs alternative energy - Energy from 
fossil fuels (petroleum, natural gas & coal). Recent 
environment concern on fossil fuels. Introduction to 
alternative energy sources. 
LU 6: Solar energy and electromechanical energy conversion -
Solar energy: solar photovoltaic CPV) and solar thermal 
energy electromechanical energy conversion: Fuel cell and 
batteries. 
LU 7: Wind energy and hydro energy - Wind energy. Hydro 
energy. Hybrid PV-Microhydro case study. 
LU 8: Nuclear energy and waste energy - Nuclear energy and 
nuclear power plant. Waste energy from Biomass. 
LU 9: Other energy conversion - Thermoelectric and Thermionic 
energy conversion and Magnetohydrodynamic CMHD) power 
conversion, etc. 
Teaching - Learning 
Approach 




Laboratory based practical 
Non-laboratory 
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Graw Hill, Series in Mechanical Engineering. 
8. Oman H., [1986]. Energy System Engineering Handbook. 
Prenti ce-Halt. 




























l. 	 Tiwari, G. N. and Ghosal, M . K., (2005J , Renewable Energy 
Resources; Basic Principles and Applications, Alpha 
Science International Ltd, Haroow, Middlesex, UK. 
Resources 
2. 	 Boyle, G., Everett, B., and Ramage, J., [2003 ], Energy 
Systems and Sustainability, Oxford University Press. 
3. 	 Burton, T., Sharpe, D., Jenkins, N., and Bossanyi, E,[2001], 
Wind Energy Handbook, John Wiley and Sons. 
4. 	 Lannanie, J. and Dicks, A. (200 I J Fuel Celt Systems 
Explained. John Wiley. 
5. 	 Khartchenko, N. Y., [1997], Advanced Energy Systems 
(Applied Energy Technology), Taylor & Francis Inc. 
6. 	 Eastop & McConkey. [1993] . Applied Thennodynamics for 
engineering technologist. Longman Group. 5'h Edition. 
7. 	 Archie, w.e., [1991]. Principl es of Energy convers ion. Mc­
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Course Code KNC4283 
Course Title Quality Control & Reliability 
Course Credit 3 hrs 
Type of Course Core 
Requisites 
Instructor 
Course Synopsis The course covers basic concepts for qual ity control and various 
quality control tools. Students are also exposed to quality assurances 
concept such as Statistical Process Control (SPC), TQC and TQM. It 
covers sampling process, sampling error and acceptance sampling 
and inspection. 
Course Aims To provide students with knowledge of the bas ic concept knowledge 
of quality control, Total Qual ity Control (TQc) and Total Quality 
Management (TQM). 
Learning Outcomes Upon the successful completion of the course, the studen ts should be 
able to: 
• Determine th e concept of qual ity control. 
• Propose usage of quality co ntrol tools. 
• Assess the concept ofTQC and TQM. 
• Practice good quality assurance concepts 
Learning Units LV 1: Basic Concepts for Quality Control- History of quality, 
What is quality?, What is quality control?, The quality control 
system, Inspection and Testing. 
LV 2: Quality Control Tools ­ Histograms, Cause and Effect 
Diagram, Check Sheets, Pareto Diagrams, Graphs, Control 
Charts, Sca tter Diagrams. 
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LV 3: Statistical Process Control (SPC) Concept ­ Variable 
control charts, Attribute control charts, Process capability. 
LV 4: Acceptance Sampling and Inspection ­ Acceptance 
sampling, Sampling Plan, Operating Characteristic Curves 
(OC Curves), Acceptable Quality Level (AQL), Limiting 
Quality Level (LQL), Average Outgoing Quality (AOQ), 
Average Outgoing Quality Limit (AOQL), Producer' s risk, 
Acceptance number, reject number. 
LV 5: TQC and TQM ­ Basic concept ofTQC & TQM, 
Implementation Issues for TQC & TQM, 
Teaching - Learning 
A pproach 









Test( s )/Quizzes 20 
Final Test 30 
Assignment(s) 30 
Project(s) 20 
Sem i llarslPresentations 
Report(s) 
Total 100 
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Resources I. Smith, D. J., (2004), Reliability, Maintainability and Risk: 
Practical Methods for Engineers, Butterworth-Heinemann 
Ltd 
2. O'Connor, P.DT, (2002), Practical Reliability 
Engineering, John Wiley and Sons Ltd 
3. Dodson, B. and Nolan, D.,(1999], Reliability Engineering 
Handbook (Quality & Reliability), Marcel Dekker Ltd 
4. Bentley J. P., [1993] Introduction to Reliability and 
Quality Engineering, Longman 
5. Ramakumar R, [1993] Engineering Reliability. 
Fundamentals and Applications, Prentice Hall 
6. Moss, M.A., [1985] Designing For Minimal Maintenance 
Expenses, Marcel Dekker. 
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Course Code KNC 4294 
Course Title Chemical Plant Design 
Course Credit 4 hrs 
Type of Course Core 
Requisites KNC 3243 Process Design 
Instructor 
Course Synopsis An interdisciplinary team-based design final-year course, where 
each student works as part of a team on an engineering project. 
The course based on the 'total design ' concept, co nsists of a 
number of chemi cal engineering design act ivities, based on few 
(2) case studies. All aspects of the design of a new 
chemical/energy product, service or process are of concem: 
customer need, product functi on, product form, technical design, 
manufacturing, human interface design, im pact on society and 
sustainability. Projects will only last for one semester. These 
projects are suggested or suppoI1ed by local industry or 
govemment agency. 
Course Aims The goal for this course is to give students experience by 
working with industry on real engineering design problems. 
Learning Outcomes Upon the successful completi on of the course, the stud ents should 
be able to: 
• Demonstrate and operate as team especialJ yon 
interdi sciplinary team-based. 
• Develop solutions as part of a team, as well as 
undertaking individual technical effo rt In achieving them. 
• Apply their knowledge in chemical engineering in 
solving open-ended technical problems. 
• Formulate, organize and assess their strategies in solving 
actual problems. 
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• Produce teclmical reports on the design work carried out. 
• 	 Assess time-management skills due to report and 
presentation deadlines being imposed. 
The phases of design:Learning Units 
Phase 1: students undertake two case study projects working in 
small groups (usually pairs). Each case study typically entails the 
design of a single unit operation, for example a heat exchanger, 
reactor or distillation column. The case studies, which are carried 
out sequentially, are followed subsequently by Phase 2. 
Phase 2: Group design project which is carried out in larger 
groups and generates the preliminary process design and costing of 
a complete plant. Stress IS laid on effective teamwork and 
communication both within the group and to a wider audience of 
staft~ fellow students and industrial visitors. 
Hours per semesterTe ach ing-Iearnin g 
Approach Lectures 42 
Tutorials 
Seminars 28 
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Resources l. 	 McCabe, W. L., [2005], Unit Operations of Chemical 
Engineering, McGraw Hill, New York. 
2. 	 Smith, R., [2005], Chemical Process Design: For the 
Efficient Use of Resources, John Wiley and Sons Ltd, 
London. 
3. 	 Wiley -VCH, [2004], Ullmann's Chemical Engineering 
and Plant Design, John Wiley and sons. 
4. 	 Silla, H. , [2003], Chemical Process Engineering: Design 
and Economics (Chemical Industries Series), Marcel 
Dekker Ltd. 
5. 	 Peters, M. S., Timmerhaus, K. D., and West, R, E. , [2003], 
Plant Design and Economics for Chemical Engineers, 
McGraw Hill Higher Education. 
6. 	 Geankoplis, C. J., [2003], Transport Processes and 
Separation Process PrinCiples: Includes Unit Operations, 
Prentice Hall, London. 
7. 	 Peters, M. S., Timmerhaus, K. D., and West, R, E. , [2002] 
Plant Design Chemical Engineers 5,h edition, McGraw­
Hill. 
8. 	 Speight, J. G., [2001] Handbook of Chemical Process and 
Design McGraw-Hill, New York. 
9. 	 Doherty, M. F., And Malone, M. F., [2001], Conceptual 
Design ofDistillation System, New York: McGraw-Hill Inc. 
10. Perry, R.H., Chilton, C. H., and Green, D. W., [1999], 
Perry 's Chemical Engineering Handbook 6th Edition, 
McGraw Hill. 
I J . Upper Saddle River, [1998], Analysis, Synthesis, and Design 
OfChemical Processes, NJ .: Prentice Hall i'TR. 
12. Biegler, Lorenz T., [1997], Systematic Methods Or 
Chemical Process Design,Upper Saddle River, N.J. : Prentice 
Hall PTR. 
13. Sinnott, R.K., 	 [1996J Chemical Engineering, Volume 6, 
revised 2nd Edition, Heinemann. 
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Course Code KNC4301 
ICourse Title Chemical Engineering Laboratory 4 
f-----.- ­
Course Credit I hrs 
CoreType of Course 
NoneRequisites 
Instructor 
Course Synopsis The course covers experimental activities on various separation 
processes available m chemical engmeenng process. It also 
includes laboratory practices on chemical kinetics and chemical 
reactions. Finall y, students are exposed to chemical analysis of 
batch reactor of constant and different volume. 
Course Aims The aim of this course is provide the studen t with the knowledge of 
contro l in machines and processes. 
Learning Outcomes Upon the successful completion of the course, the students should 
be able to: 
• 	 Classify different chemical separation processes and 
reactions. 
• 	 Select the best equipmen t related to its process function . 
• 	 Develop op timal design of equipment. 
• 	 Interp ret data obtained in experimental act ivit ies. 
• 	 Develop team work through group based experimental 
exercises. 
The student wi II undergone laboratory practice on the suggested 
topics below: 
LU 1: Distillation 
LU 2: Leaching and extraction 
Learning Units 
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LV 4: Crystallization 
! 
: LV 5: Evaporation 
I 
LV 6: Size Reduction 
LV 7: Kinetics of homogeneous reactions 
LV 8: Interpretation of batch reactor data 
LV 9: Reactor Design for single ideal reactors 
LV 10: Design for single reaction 
LV 11: Design for multiple reactions 
LV 12: Temperature and Pressure Effects 
LV 13: Flow Patterns, Contacting and Non-Ideal Flow 
LV 14: Reactions Catalyzed by solids 
LV 15: Non-Catalytic system 
LV 16: Biochemical Reaction System 
Hours per semester 
Approach 
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Resources I. McCabe, W. L., [2005], Unit Operations of Chemical 
Engineering, McGraw Hill, New York 
2. Fogler, H. S., [2004], Elements of Chemical Reaction 
Engineering (Prentice-Hall International Series in the 
Physical & Chemical Engineering Sciences) 4t/, Edition, 
Prentice Hall , New York. 
3. Geankopolis, C. 1., [ 2003], Transport Processes and 
Separation Process Principles: Includes Unit Operations, 
Prentice Hall, London 
4. Perry, R.H., Chilton, C. H., and Green, D.W., [1999], 
Perry 's Chemical Engineering Handbook 6th Edition, 
McGraw Hill 
5. Levenspiel, Q., [1998], Chemical Reaction Engineering, 
101m Wiley & Sons, New York 
6. Sinnott, R.K., [1996] Ch emical Engineering, Volume 6, 
revised 2nd Edition, Heinemann 
7. Richardson, 1. F., Coulson, 1. M., Peacock, D. G., [ 1994], 
Chemical and Biochemical Reactors and Process Control: 
Chemical and Biochemical Reactors and Process Control v. 
3 (Chemical Engineering), Butterworth-Heinemann Ltd, 
London 
8. Coulson, 1M., Richardson, 1.F., Backhurst, 1. & Harker, 1., 
[1991], Chemical Engineering, Volume 24th Edition, 
Pergamon 
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Course Code KNC 4312 
Course Title Final Year Project I 
Course Credit 2 hrs 




Course Synopsis It is expected that each student will be assigned to an individual 
project that may be internally generated; or an industrial 
collaboration that may require any of the following: literature 
search, equipment design/modi fica tionlbuild/test, experimental 
programme design and validation, data collection and analysis, 
group collaboration on design/anal ysis/resul ts, assessment of 
success/further work/conclusions, use of industri al 
research/development facilities. 
Course Aims To educate the student utili zing th e resources avai labl e in the 
faculty and the library in order to gather sufficient informa tion and 
identify ways of solving a selected engineering research topics. 
Learning Outcomes Upon the successful completion of the course, the students should 
be able to: 
• Select the releva nt in formation available in a coherent 
manner. 
• Analyze data such that the aims of the project may be 
sati sfies. 
• Discuss and comm unicate with lecturers or other 
researchers. 
• Compare expected project findings with findings already 
available in literature. 
• Write an initial report or research proposal towards the end 
of 14 week for initial eva luation. 
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• Orally present the research proposal for 10-15 minutes, and 
answer questions arises during the oral presentation. 
Learning Units LU 1: Source of information and literature search - Method, 
Result and findings from book, monograph, Handbook, I 
I 
,
Journals and research papers. 
LU 2: The project proposal-Aims and objective, project work 
and experimental design. 
LU 3: Experimentation or/and modeling - Experimental method. 
Experimental design. Modeling equations. Computer codes. 
LU 4: Data collection and analysis - Data collection from 
experiments and modeling. Analysis of data. Errors in data. 
LU 5: Reporting -Report writing and presentation. 
LU 6: References and bibliographies - References writing from 
book, monographs, handbook, journals and research papers. 




Laboratory based practical 
Non-laboratory 
















Resources 1. Murray, R., [2002] . How to write a thesis. Open University 
Press. Mc Graw Hill House: England. 
2. Various journals in the library. 
3. Inter-library loan facilities 
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Course Code KNC 4324 
Course Title Final Year Project II 
Course Crcdit 4 hrs 
Type of Course Core 
, Requisites 
KNC 4312 Final Year Project I 
- ­
Instructor 
Course Synopsis Each student develops the project fo r which an in terim report has 
already been produced. The individual project may be intemally 
generated or preferably with an industrial collaboration, that may 
require for example: Literature search, equipment design/ 
modification/build/test, experimental design and validat ion, data 
collection and analysis, group collaboration on design! analysis/ 
results, assessment of success/further work! concl usions, use of 
industri al research/development facilities. Documentation and 
report write up. Presentation. 
Course Aims To carry out experiments or computer work to so lve the problems 
identified and according to the research methodology outlined in 
Final Year Project I. Subsequently, to anla lyze results obtained, 
make conclusion, conduct a presentation and fi nally write a Final 
Year Project Report towards the end of the 14 week. 
Upon the successful complet ion of the course, the students should 
Learning Outcomes be able to: 
• Participate in a close working partnership and take part in 
shared decision maki ng process. 
• Demonstrate intellectual and crea ti ve ability 1i1 so lving 
engineering problems. 
• To va lidate the data and findings from the experts, surveys 
and sampling as well as journals and otller li terature. 
• To discuss, debate and judge technica l arguments during the 
presentation. 
• Prepare a final year report according to the standard 
required by the Department and Facul ty in 14 week. 
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Learning Units LV 1: Initial report - based on Project Part 1. Relevant 
information such as the objectives and project plan must 
be fully finalized. 
LV 2: Dissertation/Thesis - The full project should be reported 
in the dissertation/thesis. There should be a description 
of the complete proj ect, details of experimental 
techniques or research methodologies employed during 
the execution of the project. Data analysis and 
interpretation of the result obtained should be included 
and clearly presented. In addition, it should also include 
conclusions from the work and suggestions for further 
work. 
LV 3: Presentation - At the end of the semester, the students is 
expected to present his/her project findings and answers 
on the contents from members of staff. 
Teaching - Learning 
Approach 














Resoul'ces \. Murray, R., [2002]. How to write a thesis. Open University 
Press. Mc Graw Hill House: England. 
2. Various journals in the library. 
3. Inter-library loan facilities. 
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The course covers the linkage of energy and environmental issues. 
It covers the impact of energy supply and end-use on human well 
being and the ecosystem IS covered. It also includes a 
comprehensive approach to the resolution of resources, technical, 
economIC, strategic, environmental and also socIa and politica l 
problems of the energy industries . 
To build the understanding of students on the interrelationship of 
energy and environment, and the importance of addressing 
sustainability issues to this relationships. 
Upon the successful completion of the course, the students should 
be ab le to: 
• 	 Describe the impacts Impose to the environment due to 
energy industries activi ti es. 
• 	 Economics, regulations and standards associated to energy 
and environmental issu es in energy industry. 
• 	 Establish the strategies towards ecosystems conservations 
• 	 Establish pathways to a sustainable energy 
LU 1: 	 Review on Energy - Current State of Energy Generation, 
Distribution and Usage, Definition of Fundamental Energy 
Terms and Parameters. 
LU 2: 	 Ener'IT Management - Code and Standards Energy 
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Economics and Accounting, Strategies fo r Improving 
Efficiency. 
LV 3: 	 Energy Generation Management - Technologies and 
Systems, Major Process Equipment and Building Systems, 
Public and Private Utili ties, Power Distribution Systems, 
Energy Consumers Consumption, Electrical System 
Optimization, Waste Heat Recovery, Control System, IThermal Storage. 
LV 4: Environmental Management - Environmental Issues, IRegulations and Standards, Environmental Impact 














































1 	 Turner, W. c., [2004], Energy Management Handbook, 5th 
edition, CRC Press. 
2. 	 Thumann, P. E. and Younger, W. J., [2003 ], Handbook of 
Energy Audits, 6'h edition, Dekker. 
3. 	 Wells, J., [2002] , Solutions for Energy Security and Facility 
Management Challenges: wn=:c Proceedings., Dekker 
4. 	 Beggs, c., [2002] Energy Management and Conservation, 
Butterworth-Heinemann. 
5. 	 Lilburn, G. A., [ 1992] Power Generation, Energy 
Management and Environmental Sourcebook, Fairmont 
Press (1 992). 
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Course Code KNC4343 
Course Title Biodiesel and Fuel Cell for Transportation 
c---­
Course Credit 3 hrs 




Course Synopsis Investigation of the technology and potential uses of Biodiesel 
especially for the transport application world-wide. Emphasize on 
various potential oil derivatives include palm-oil derivatives, peanut 
oils and other vegetables oils. This course also discusses on the 
mutual development between the emerging biodiesel productions 
methods to that of the applied engine technology, fuel consumption 
and emission control. 
Course Aims The aim of this course is to provide knowledge on the technology 
and potential uses of biodiesel and fuel cell technology especially 
for the transport application. The course also discuss on the mutual 
development between the emerging biodiesel productions methods 
and fuel cell technology to that of the internal combustion (IC) 
engine technology, fuel consumption and emission control. 
Learning Outcomes Upon the successful completion of the course, the students should be 
able to: 
• 	 Describe on the conventional fuel technology for automobile 
applications. 
• 	 Discuss on the biodiesel and fuel cell technology for automobile 
applications. 
• 	 Estimate and compare environmental impact for sustainability 
of various fuel technologies. 
• 	 Develop or construct a simple fuel sys tem prototype and thus 
evaluate the associated efficiency. 
• 	 Prepare for future challenges of app lication ofbiodiesel and fuel 
cell in transpOrtation.. 
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Learning Vnits LV 1: Conventional Internal Combustion (IC) engine: Petrol 
and Diesel engines -Power, torque, energy consumption and 
fuel combustion emissions. 
LV 2: Fossil Fuels versus renewable Fuels - Fossil fuel and 
emission problems. Emission guidelines. Environmental and 
Sustainability concern. Type of renewable fuels and their 
characteristics. 
LV 3: Fuels and their characteristics -Chemical and physical 
properties. Standard Properties determination methods. Using 
fuel catalyst for emissions reduction. 
LV 4: Biodiesel Fuel-How to make Biodiesel. Type ofbiodiesel 
fuel. Processing methods and cost implication. Future 
biodiesel fuel. Standard testing methods: Malaysian Standard. 
EU Standard. American Standard. 
LV 5: Potential biodiesel oil derivatives - Palm-oil derivatives, 
peanut oils and other vegetables oils. Physical and chemical 
properties and efficiency. 
LV 6: Fuel cells - How the fuel cell works? Type of fuel cells. Fuel 
ce ll Efficiency and operational vol tage. 
LV 7: Proton exchanged membrane (PEM) fuel ceIl - Electrode 
and structure. Water management in fuel cell, cooling and air 
supply. Operating pressure. Reactant composition. Fueling 
fuel cells. Delivering fuel cell power. 
LV 8: The clean fuels outlook.-Overview of various findings 
obtained worldwide. 
Teaching - Learning Hours per semester 
Approach Lectures 28 
Tutorials 24 
Seminars 4 
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Proiect(s) I Case Study(s) 20 
S eminars/Presentatio ns 5 
Report(s) 10 -
Total 100 
Resources 1. 	 Martin, P., [2006), Biodieselfor the small producer, Chel sea 
Green Publishing 
2. 	 Pahl , G., [2005), Biodiesel: Growing A New Energy 
Economy ,Chelsea Green Publishing Company. 
3. 	 Pahl, G., [2004], Biodiesel :Growing a New Energy 
Economy, Chelsea Green Publishing 
4. 	 Lannine, J., and Dicks, A., [2001), Fuel cell systems 
explanined, Wiley. 
5. 	 International Energy Agency Implementing Agreement on 
Advance, [1999], Automotive Fuels for the Future, 
Organisation for economic Co-operation and Development. 
6. 	 Koordesch, K., and Simader, G., [1996), Fuel Cells and 
Their Applications, VCH Publication. 
Deportmenl ojChemical cnginH'ring (lnd Energy S//.~/(l j'jQhi/ity, Fc1cull.~' of{;IIgillt!eriJlg. UN/MAS 99 
SYLLABUS FOR BACHELOR OF CHEMICAL ENGINEERING WITH HONO URS 
Course Code KNC 4353 
Course Title Bio-energy 
Course Credit 3 hrs 
Type of Course Elective 
Requisites None 
Instructor 
Course Synopsis Introducti on to bio-energy, Biomass resource fonnation. 
Thennochemical converSIOn. Biological converSIOn. Chemical 
conversion. Waste conversion. Power generation. 
Course Aims The aim of this course is to introd uce the fundamental of bio-energy 
process, conversion and power generation. It enhances the studen t to 
comprehend with the future needs and development prospect of bio­
energy. 
Learning Outcomes Upon the successful completion of the course, students should be 
able to: 
• Describe the fund amental knowledge of Bio-energy and 
product ion. 
• Categori ze various conversion methods. 
• Compare vanous conversIOn methods and examlOe their 
efficiency. 
• Expl ain the power generation method associate with bio-energy. 
Learning Units LU 1 : Biomass resource formation - Biomass resource, 
Classification and characteri sti cs; Energy and the biosphere. 
Biomass and the earth 's energy cycle. Techniques for biomass 
assessment. 
LU 2: Thermochemical Conversion - Direct combustion, 
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-------:­ LV 3: Biological Conversion Biodegradation and biodegradability 
of substrate; Biochemistry and process parameters of 
- biomethanation; Biogas digester types; Digester design and 
biogas utilisation; Chemical kinetics and mathematical 
modeling of biomethanation process; Economics of biogas 
- plant with their environmental and social impacts; 
Bioconversion of substrates into alcohol: Methanol & ethanol 
Production, organic acids, solvents, amino acids, antibiotics 
etc. 
LV 4: Chemical Conversion Hydrolysis & hydrogenation; Solvent 





























biodiesel; Chemicals from biomass. 
LV 5: Waste Conversion - Anaerobic digestion of sewage and 
municipal wastes; Direct combustion of MSW-refuse derived 
solid fuel; Land fill gas generation and utilization. 
LV 6: Power generation - Utilisation of gasifier for electricity 
generation; Operation of spark ignition and compreSSIon 
ignition engine with wood gas, methanol, ethanol & biogas; 
Biomass integrated gasifica tion! com bined cycles systems. 
Sustainable cofiring of biomass with coal. Biomass 
productivity: Energy plantation and power programme. 
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Resources 1. 	 Rosillo-Calle, Hemstock, S., de Groot, P., Woods, J., [2006] , 
The Biomass Assessment Handbook: Bioenergy for a 
Sustainable Environment, Earthscan Publications Ltd 
2. 	 Brenes, M. D., [2006], Biomass and Bioenergy: New 
Research, Nova Science Publishers Inc. 
3. 	 Westermann, P., Haberbauer, P., and lens, M., [2006], 
Biofue/sfor Fuel Cells: Biomass Fermentation Towards 
Usage in Fuel, IWA Publishing 
4. 	 Klass, D. L. [1998), Biomass for Renewable Energy, Fuels 
and Chemicals, Academic Press Inc. 
5. 	 Blazej, Anton, [1993], Phytomass: a raw materialfor 
chemistry and biotechnology. New York: Ellis Horwood 
Limited 
6. 	 J.N. Saddler.,[1993], Bioconversion offorest and 
agricultural plant residues, London : Elsevier 
7. 	 Roger M., Tor P. Schultz, Ramani Narayan Rowell, [1992), 
Emerging technologies for materials and chemicals from 
biomass., Washington, DC : American Chemical Society 
8. 	 Osamu Kitani, Carl W. , Klaus Wagener, [1989], Hall 
Biomass handbook, New York: G0rdon and Breach Science 
Publishers 
9. 	 Moo-Young, Murray, Hasnain, Sadiq., Lamptey, Jonathan. , 
[1986], Biotechnology and renewable, London: Elsevier 
Appl ied Science Publishers, 
JO. Nicholas P. Cheremisinoff, Paul _':. Cheremisinoft~ Flied 
Ellerbusch, [1980], Biomass.' Applications, Technology, and 
Production. Marcel Dekker, Inc. New York and Basel. 
11. Anthony San Pietro, Biochemical and Photosynthetic 
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The course covers both characterization of water and wastewater. It 
then introduces various treatments processes available for water and 
wastewater. It also covers calculation methods in the water and 
wastewater treatment process. Last ly, it exposes the students to 
issues pertaining to management problems in handling water and 
wastewater. 
Aim of this course it to review the purpose and stages in water and 
wastewater engineeIing; the water and wastewater quality standard, 
It also provides understanding of the conception and construction of 
treatment facilities and needed infrastructure as well as the 
challenges faced in water and wastewater engineering, 
Upon the successful completion of the course, the students snould be 
able to : 
• 	 Demonstrate awareness on the wa ter and wastewater quality 
assurance, 
• 	 Demonstrate skills and knowledge on the treatment I 
processes and facilities available . 
Demonstrate awareness on future challenges with regards to• 	 I 
water and wastewater engineering. 
• 	 Determine suitable water and wastewater treatment process 
suitable for a given industrial problem. 
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SYLLABUS FOR BACHELOR OF CHEMlCAL ENGlNEERING WlTH HONOURS 
Learning Units LU 1: Introduction - Enviromnent Engineering, Enviromnental 
Chemistry and Biology, Enviromnental Quality Modeling, 
Water Treatment, Wastewater Treatment, Water and 
Wastewater Opera tors and their Roles, Key tenn used in 
waterworks and wastewater operations. 
LU 2: Characterisation of Water Chemistry - Water Chemistry: 
Water Chemistry Fundamentals, Water Molecules, Water 
Solutions, Water Constituents, pH, Alkalinity, Hardness. 
LU 3: Characterisation of Water Biology - Water Microbiology: 
Microb io logy, Water and Wastewater Microorganism, 
Bacteria, Protozoa, Microscopic Crustaceans, Viruses, Algae, 
Fungi , Wonns. 
LV 4: Water Quality - Water Quality Standard, Water Quality 
Characterisation, Biological Characteris ti cs. 
LV 5: Water Treatment Operations - Purpose of Water 
Treatment, Stages of Water Treatment , Pre-treatment 
Processes. 
LV 6: Wastewater Treatment - Wastewater Treatment Process 
Model, Wastewater Tenninology Defi nitions, Wastewater 
Sources and Characteristics, Preliminary Treatment, Primary 
Treatment, Secondary Treatment, Advanced Wastewater 
Treatment. 
LU 7: Water Treatment Process Calculations - Water Source 
Calculations, Water Storage Calculations, Coagulation, 
Mix ing and Flocculation General Calculations, Sedimentation 
Calculations, Water Filtration Calculations, Chlorination 
Calculations. 
LV 8: Wastewater Treatment Process Calculations - Preliminary 
Treatment Calculations, Primary Treatment Calculations, 
Trickling Filter Calculations, Rotating Biological Contactors 
Calculations, Activated Biosolid Calculations , Detention 
Times, Treatment Ponds. 
LU 9: Management Problems Facing Water and Wastewater 
Operations - Compliance with new, changing and existing 
regulations, Maintaining !nrrastructure, Privati sing, 
Reengineering, Benchmarking, Security, Technical 
Management vs. Professional Management 
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SYLLABUS FOR BACHELO R OF CllHvllC AL GNG1NEERfNG W1TH HONOURS 
Teaching - Learning Hours per semester 





Laboratory based practical 
Non-laboratory 
Assessment Percentage 
Test( s )/Quizzes 20 






Resources 1. Russell, D. 1., [2006], Practical Wastewater Treatment, John 
Wiley & Sons Inc 
2. Spellman, F. R. & Whiting, N. E. [200~ ], Environmental 
Engineer's Mathematics Handbook, CRe Press LLC, U. S. A. 
3 Spellman, F. R. [2003], Handbook ojWater and Wastewater 
Treatment Plant Operations, Lewis Publishers, U. S. A. 
4 . Tchobanoglous, Burton, F., stense, H. G. , [2003], Wastewater 
Engineering 4t/, Edition, McGraw-Hill 
5. Droste, R. 1. [1997], Theory and Practice of Water and 
Wastewater Treatment , John Wiley & Sons Inc., U. S. A. 
6. Sincero, A. P. & Sincero, G. A. [1 996], Enl'ironmental 
Engineering A Design Approach, Prenti ce Hall , U. S. A. 






SYLLABUS FOR BACHELOR OF CHEM[CAL ENG[~ERING W[TH HONOURS 
Course Code KNC 4373 
Course Title Natural Gas Engineering 
Course Credit 3 hrs 
Type of Course Elective 
Requisites None 
Instructor 
Course Synopsis Types of Natural Gas Accumulations, Properties ofNatural Gas and 
Condensate Systems, Separation and Processing, Compression of 
Natural Gas, Natural Gas Measurement, Gas Gathering and 
Transportation. Fundamentals of natural gas refrigeration and 
Iiquefaction, LNG and LPG processing systems, and storage of 
liquefied gases, LNG regasification. 
Course Aims The aim of this course is to create a deeper and wider students ' 
knowledge [n chemical englneenng processes especially those 
relating to natural gas industry. Emphasis is put on the natural gas 
processing and transporting particularly Liquelied Natural Gas 
(LNG). This course together with other chemical englneenng 
courses will equip the students with the practical knowledge prior to 
their involvement in natural gas industry. 
Learning Outcomes Upon the successful completion of the course, the students should be 
able to: 
• Recognize the types of natural gas and its properties. 
• Relate vanous processes to natural gas processing and 
transporting. 
• Appraise suitable equ ipments for natural gas compression and 
measurement. 
• Arrange suitable processes for natural gas processing according 
it properties. 
• Manage the transportation of natural gas especially LNG. 
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LU 1: Introductions - Development of Natural Gas, Types of 
Natural Gas Accumulations. 
LU 2: Properties of natural Gases and Condensate systems ­
Composition, Phase Behavior, Ideal Gas principals, Properties 
of Gas mixtures, Behavior of Real Gases, Compressibility, 
Viscosity, Water vapor content, Two Phase system. 
LU 3: Separation and Processing - Gas Liquid separations, 
dehydration of Natural Gas, desulphurization, carbon dioxide 
and light hydrocarbon removal, natural gas specification. 
LU 4: Compression and measurement of Natural Gas - Types of 
Compressors, reciprocating Compressor, Centrifugal 
compressors, Rotary Blower, Methods of Measurement, 
Orifice Meter, Natural Gas Liquid Measurement. 
LU 5: Gas Gathering and Transportations - Reynolds number 
and Friction factor, pipeline flow calculation, gas flow in 
parallel, Series and looped pipelines, gas Liquid flow in 
pipelines. 
LU 6: Natural gas refrigeration and liquefaction - fundamentals 
of natural gas refrigeration and liquefaction. 
LU 7: LNG and LPG - processing systems, storage of liquefied 
gases, regasi fication. 









Final Test 30 
Assignmeni(s) I 15 




D(partment ofChemica! Engineeril!g and E!1('rgy SlIs{aillahi/i/v. Fucuily o[L"ngiJlceriJlg. riAIMAS IIl7 
SYLLABUS FOR BACHELOR OF CHEMICAL ENGINEERING WITH HONOURS 
Resources l. Mokhatab, S., Poe, W. A., Speight, J. G., [2006], Handbook 
of Natural Gas Tra nsmission and Processing, Gulf 
Publishing 
2. Kidnay, A. J., Parrish, W. R., [2006], Fundamentals of 
Natural Gas Processing, CRC Press 
3. Guo, B., and Ghalambor, A., [2005], Natural Gas 
Engineering Handbook, Gulf Publishing Company 
4. Ikoku, C.U., [1992], Natural Gas Production Engineering, 
Krieger Publishing Company, Malabar, Florida 
5. Katz, D.L. , & Lee, R.L, [1 990], Natural Gas Engineering 
Production and Storage, McGraw Hill, New York 
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Course Code KNC 4383 
I 
Course Title Sustainability in Energy Industry 
Course Credit 3 hrs 
Type of Course Elective 
Req uisites None 
InstructOl' 
Course Synopsis Global and national energy supply and use, Sustainability and 
equity, Sustainable energy sources, Alternati ve fue ls and feedstock, 
Constraints on expansion of supply, Global, regional and nati onal 
initiatives tackling energy sustainability, Sustainability in power 
generation plants, Energy fanning, sustainability assessment and 
tools for energy industry. 
Course Aims This course aims to elaborate and broaden the students' knowledge 
on the issues pertaining to energy use and generation, and sys tems 
of energy supply, principally in contex t of sustainability issues: 
social, enviro nmental and economics. The course wi ll in itially 
introduce the current pattern of energy usage and issues of energy 
sustainability both nationa ll y and globally and then the concepts 
addressing sustainability issues such as energy efficiency, carbon-
free and carbon neutral programme. Toward the end of this course 
the mechani sms in making decision involving sllstainability issues is 
also presented. I 
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SYLLABUS FOR .BACHELOR OF CHEMICAL ENGINEERING WITH HONOURS 
Learning Outcomes Upon the successful completion of the course, the students should be 
able to: 
• Appraise In depth on sustainability Issues In chemical 
engineering and energy industry. 
• Assess key impacts of various energy sources supply, 
generation and usage on the envirorunent. 
• Utilise various decision making methods in deciding the 
energy project which addresses sustainability Issues the 
best. 
• Develop critical thinking and independent study related to 
energy sustainability. 
Learning Units LV 1: Global and national energy supply - sources and 
resources. 
LV 2: Global and national energy use- distribution, growth, 
patterns of demand. 
LU 3: Sustainability and equity ­ Earth summit, Kyoto Protocol 
LU 4: Sustainable energy sources - renewable, carbon-free, 
carbon-neutral. 
LU 5: Alternative fuels and feedstock - hydrogen, methanol , 
biodiesel, biogas, agricultural waste, municipal solid waste. 
LU 6: Constraints on expansion of supply - economic, 
environmental cost, social cost, technological capability and 
institutional factors. 
LU 7: Global, regional and national initiatives tackling energy 
sustainability - Clean Development Mechanism, Clean 
technology. 
LU 8: Sustain ability in power generation plants - Fossil fuels ­
diesel , natural gas and coal, biomass ­ direct combustion , 
gasification, pyrol ys is and fermentation, Fuel cell­
hydrogen, methanol , biogas, Solar, wind , hydroel ectric. 
LV 9: Energy farming ­ agricultural waste, silviculture energy 
plantation. 
LV 10: Val"ious sustain ability assessment and tools for energy 
industry - Qualitative and quantitative multi-criteria 
assessment , Cost-benefit analysis. 
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Resources 1. Rosillo-Calle, F., Hemstock, S., de Groot, P. and Woods, J. 
[2006], The Biomass Assessment Handbook.- Bioenergy for a 
Sustainable Environment, Earthscan Publications 
2. Jaccard, M., [2005], Sustainable Fossil Fuels. The Unusual 
suspect in the Quest for Clean and Enduring energy, 
Cambridge University Press, Cambridge, UK 
3. Open University [2004], Energy for a Sustainable Future: 
Managing Energy Demand and Sustainable Energy Futures , 
Open University 
4_ Boyle, G_, Everett, B , and Ramage, J .. [2003], Energy 
Systems and Sustainability : Power for A Sustainable Future, 
Oxford University Press, Oxford, UK 
Department ofChemical Dlgim'ering and Energy Susfaillabilily. FacullY ofEngineerillg. UN/AlAS III 




SYLLABUS FOR BACHELOROF CHEMICAL ENGINEER];>;G WITH HONOURS 
Course Code KNFI013 
Course Title Engineering Mathematics 1 
Course Credit 3 hrs 
CoreType of Course 
NoneRequisites 
Instructor 
Course Synopsis Fundamental concepts of Functions, Limits, Differentiation, 
Integration, Series, Logarithmic, exponential, power and 
hyperbolic functions. Complex numbers, Multivariable Calculus. 
- •...------.. 
The aim of the course is to provide the student with sufficient 
mathematical principles and fundamentals m engmeenng 
mathematics especially calculus. 
Course Aims 
Learning Outcomes Upon the successful completion of the course, the students should be 
able to: 
• 	 Detine calculus equations and explain their solving 
methods 
• 	 Use calculus as a mathematical tool for fonnulating 
equations goveming the physical chemical pro cesses or 
other engineering problems. 
• 	 Solve rnathematically calculus problems m engmeenng 
sCIence. 
LU 1: Functions - Real functions of one variable. Domain and 
range. One-one function. Inverse of a function. Some 
elementary functions-polynomical, rational, trigonometrical 
and inverse trigonometrical functions. 
Learning Units 
LU 2: Limits - Limit of a function. First order derivatives, 
Differentiation of some elementary functions, 
LU 3: Differentiation - Differentiability and continuitv. Tangent 
I iJcpanmelli cfChemicai En~ij/ce".j/ tg amI 1j1" '"lJ.\fS~la irluQUify. ta~;lt jfYQf&tRilj~rillg, UN/MAS 	 112 I 
SYLLABUS FOR BACHELOR OFCHEMICAL ENGINEERING WITH HONOURS 
and normal. Increas ing and decreasing functions. 
Concavity. Local maximum and minimum. Extremes of 
fu nctions. 
LV 4: Taylor-Maclaurin Polynomials and Series - Polynomial 
approximations. Basic concepts of series. Taylor Maclaurin 
series. L'Hopital rule. Newton-Raphson method. 
LV 5: Integration - Definite integra ls. Leibitz's. Evaluation of 
definite integrals. Integration by parts. Integration by partial 
fractions. Numerical integration. 
LV 6: Logarithmic, exponential, power and hyperbolic 
functions. 
LV 7: Introduction To Complex Numbers 
LV 8: Multivariable Calculus - Real functions of several 
variables. Domain and range. Contour. Surfaces. Limit and 
continuity. Partial differentiation. Chain rule. Double and 
trip le integrals. Cartesian, polar, cylindrical and spherical 
coordinates. Applications. 
Teaching - Learning H(mrs per semester 
Approach Lectures 28 
Tutorials 28 
Seminars 
Laboratory based practical 
Non-laboratory 
Percentage 
Assessment Test(s)lQuizzes 30 
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SYLLABUS FOR BACHELOR OF CHEMICAL ENGINEERING WITH HONOURS 
Resources 1. 	 Kreyszig, E., [2005], Advanced Engineering Mathematics 
9th edition, John Wiley and Sons 
2. 	 Bird, J. 0., [2005], Basic Engineering Mathematics 4th 
edition, Butterworth-Heinemann Ltd 
3. 	 Stroud, K. A and Booth, D. J., [2003], Advanced 
Engineering Mathematics 4th ed, Pal grave Macmillan 
4. 	 Croft, T., and Davison, R., [2003], Mathematics for 
Engineers: A Modem Interactive Approach, Prentice Hall 
5. 	 Stroud, K. A and Booth, D. J., [2001], Engineering 
Mathematics 5th ed, Palgrave Macmillan 
Id 
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Course Code KNF 1023 
Course Title Engineering Mathematics II 
Type of Course Core 
KNF 1013 Engineering Mathematics I Requisites 
Instructor 
r-- . 
Ordinary differenti al equations, Laplace transformation 
Fourier series, partial differential equations 
Course Synopsis 
-
The aim of the course is to provide the student with sufficient 
understanding of mathematical principles and fundamentals in 
engineering mathemati cs 
Course Aims 
Upon the successful completion of the course, the students should 
be able to : 
Learning Outcomes 
• 	 Analyze differential equations, wi th an emphasis on its 
application in engineering science. 
• 	 Describe the method of Laplace transformation, Fourier 
series and their applications in mathematics. 
• 	 Explain and analyse partial dilTerential equations and 
their simple app licat ion in solving engineering problems. 
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SYLLABUS FOR BACHELOR OF CHEMICAl. ENGINEERING WITH HONOURS 
Learning Units LU 1: Solving Ordinary Differential Equations 
-Introduction to ordinary differential equations (ODEs), 
basic concepts. 
-1 st order ODEs, separable form. 
-Applications in growth and decay, ODEs reducible to 
separable form. 
-1 st order linear ODEs, ODEs in exact form. 
-2nd order linear ODEs, general theory, ODEs with 
constant coefficients, Euler-Cauchy ODEs. 
-2nd order inhomogeneous ODEs, so lving by guesswork 
and method of variation of parameters. 
-Introduction to Microsoft Excel spreadsheet, Euler's 
method for 1st order 00Es. 
-Numerical method for 2nd order ODEs. 
LU 2: Applications 
-Flow of current in a circuit . 
-Spring-mass system. 
LU 3: Laplace Transforms and Ordinary Differential 
Equation 
-Introduction to Laplace transforms. 
-Laplace transforms of some elementary functions, 
applications to ODEs. 
-Properties of Laplace transforms, solving ODEs. 
LV 4: Fourier Series and Partial Differential Eq uations 
-Theory of Fourier series. 
-Partial differential equation (POE) for a vibrating string, 
initial boundary value problem, solution by Fourier 
sencs. 
Hour sjJer semester 
Teaching-learning Lectures 28 
Approach Tutorials 28 
Seminars -
Laboratory based Practical -
Non-laboratory -
Percentage 
Assessment Test(s)/Quizzes 30 
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SYLLABUS FOR BACHELOR OF CHEMICAL ENGrNEERrNG WlTH HONOURS 
Resources 1. Kreyszig, E., [2005], Advanced Engineering 
Mathematics 9'h edition, John Wi ley and Sons 
2. Bird, J. 0., (2005), Basic Engineering Mathematics 4'h 
edition, Butterworth-Heinemann Ltd 
3. Stroud, K. A and Booth, D. J., (2003), Advanced 
Engineering Mathematics 4th ed, Palgrave Macmillan 
4. Croft, T., and Davison, R., [2003], Mathematics for 
Engineers: A Modem Interactive Approach, Prentice 
Hall 
5. Stroud, K. A and Booth, D. J., [200 I), Engineering 
Mathematics 5th ed, Pal grave Macmillan 
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SYLLABUS FOR BACHEWR OF CHEMICAL ENGINEERING WITH HONOURS 
,.--- --_ .... 
Course Code KNF 1082 
Engineering Programming Course Title 
2 hrs Course Credit 
CoreType of Course 
NoneRequisites 
Instructor 
The course introduces two mam themes: Algorithms and 
algorithmic problem solving and also the Fundamental problem-
solving paradigms-procedural i.e. FORTRAN 
Course Synopsis 
The aim of the introductory course is to lay a foundation for further 
studies m science and engmeenng by gIvmg students a broad 
overview of the discipline. 
Course Aims 
Learning Outcomes Upon the successful completion of the course, the students should be 
able to: 
• Use Fortran as the programming language. 
• Formulate the algorithm in FOliran for the problem. 
• Apply the programming skills into other subjects to be taken. 
Learning Vnits LV 1: Introduction to Programming 
LV 2: Algorithm 
LV 3: Flow Charting 
LV 4: Introduction to Fortran 
LV 5: Variables and Constants 
LV 6: Expressions, assignments & intrinsic functions 
I Dt!fl(lrlmt'll f rlCJlemlt.'01 t.'ngillcenng and [:lIerxv Suslainabilily. FaCIl ity ojEng,ineering, UNLU/JS I l~ I 
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LU 7: Subprograms and initi al ized variables 
LU 8: Selection, logical data types 
LU 9: Repetition & file processing 
LU 10: Arrays 
LU l1:Strings 
LU 12: Structure 
LU 13: Modules 
LU 14: VO files 
Teaching - Learning 
Approach 





Laboratory based practical 14 
Non-l aboratory 
Assessment Percentage 
Test(s )/Quizzes 20 





T otal 100 
Resources l. Sl eightholme, C, and Sl eightholme J. , [2005] Introduction 
to Programming with Foriran: With Coverage 0/ 
FORTRAN 90, 95, 2003 and 77, Springer-Verl ag London 
Ltd 
2. Chapman, S., [2004], Fortran 90/95 /or Scientists and 
Engineers, McGraw Hi ll 
3. Adams, J. c., Brainerd , W. S, Martin, J. T., Smith, B., and 
Wagener, J. L. , [1997] Fortran 95 Handbook (Scientific & 
Engineering Computation) , The MIT Press 
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4. Nyhoff, L., and Leestrna, S. , [1996] FORTRAN 90 for 
Engineers and Scientists, Prentice Hall 
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SY LLABUS FOR BACHELOR Of CHEMICAL ENGlNEERJNG WITH HONOURS 
Course Code KNF2033 
Engineering Mathematics IIICOUI'se Title 
Type of Course Core 
.­
KNF 1013 Engineering Mathematics I 





Course Synopsis Systems of linear algebraic equations, methods of solution, 
systems of ordinary differential equations, eigenvalue problem. 
Course Aims In the first part Linear Algebra, students are exposed to systems of 
linear algebraic equations (solutions and other related prob lems) 
and 	the matrix eigenvalue problem (e.g. in the solution of a sys tem 
of ordinary differential equations) . 
The second part Vector Calculus seeks to equip the students with 
some useful advanced calculus tools which enable them to deal 
with more rea li stic (three-dimensional) problems in engmeenng 
science. 
Upon the successful completion of the course, the students should 
be ab le to: 
Learning Outcomes 
• 	 Understand the system of linear algebraic equations, inverse 
matrix and detenminant of a matrix. 
• 	 Distinguish between eigenvalues and eigenvectors of a 
matrix. 
• 	 Describe the vector fields, gradient of a scalar function and 
Divergence and curl of a vector function. 
• 	 Explain and analyse the line integral , double integra l, Green 
theorem, surface and volume integra ls. 
f).·jJOrtmellf o[CIJemico/ En illnrjll and H.ner y SUJtainabillly . Faculry ofEngineering, UN./MAS 	 12 1 
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Learning Units LU 1: System of linear algebraic equations. 
-Method of solution by eliminations . Consistency. Row 
operations. 
-Computer methods for solving systems of linear algebraic 
Equations, e.g. Gauss-Seidel iteration. 
-System oflinear algebraic equations in matrix form. 
LU 2: Inverse of a matrix. 
-Elementary matri ces. 
-Method of finding the multiplicative inverse. 
LU 3: Determinant of a matrix. 
-Definition, evaluation and some resu lts for systems of 
linear algebraic equations. 
LU 4: Eigenvalues and eigenvectors of a matrix. 
-Applications to solving a sys tem of ODEs. 
LU 5: Vector fields. 
-Vector functions. 
LU 6: Gradient of a scalar function . 
LV 7: Divergence and curl of a vector function. 
-Examples of usage in mechanics and fi eld theory. 
-Curves in euclidean space. 
LV 8: Line integrals. 
-Line integral expression lo r work done. 
LU 9: Double integrals. 
-Areas and centroids of two-dimensional bodies. 
LU 10: Green's theorem. 
-Derivation of line integral expressIOns for areas and 
centroids of two-dimensional bodies. 
LU 11: Surface and volume integrals. 
-Gauss theorem. 
Hours per semester 
Teaching-learning Lectmes 28 
pproach Class Tutorials 28 
Group Tutorials 
Seminars 
Laboratory based Practical 
Non-laboratory 
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 Test(s)/Quizzes 30 






Resourccs 1. 	 Kreyszig, E., [2005], Advanced Engi neering 
Mathematics 9th edition, John Wiley and Sons 
2. 	 Bird, J. 0., [2005], Basic Engineering Mathematics 4th 
edition, Butterworth-Heinemalill Ltd 
3. 	 Stroud, K. A and Booth, D J., [2003], Advanced 
Engineering Mathematics 4th ed, Pal grave Macmillan 
4. 	 Croft, T., and Davison, R. , [2003], Mathematics for 
Engineers: A Modem Interactive Approach, Prentice 
Hall 
5. 	 Stroud, K. A and Booth, D. J., [2001], Engineering 




SYLLABUS FOR BACHEWR OF CHEMICAL ENGINEERING WITH HONOURS 
KNF 2053Course Code 
Course Title Numerical Methods And Statistics 
CoreType of Course 
Requisites KNF 1013 Engineering Mathematics 
KNF 1023 Engineering Mathematics II 
KNF 2033 Engineering Mathematics III 
Instructor 
Introduction to the principles and applications of numerical 
method analysis especially in linear and non-linear algebraic 
equation, interpolation, integration and differential equation. 
Second parts of the course introduce statistic app li cation 111 
engmeenng. 
Course Synopsis 
Course AiDls The aim of this course is to supplement the student with the 
knowledge of numerical analysis method for engmeenng 
computing applications and also statistic for engmeenng 
experimental aspect. 
Learning Outcomes Upon the successful completion of the course, the students 
should be able to: 
• 	 Interpret the numerical method theor ies. 
• 	 Appraise the application of numerical method theori es in 
engineering aspect. 
• 	 Examine statistic and application of statisti c applica tion in 
engmeenng. 
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LV 1: Linear Algebraic Equation - Gaussian elimination, 

LU factorisation, Pivoting, Ill-conditioning, Gauss-

Seidel method, Gradient Method. 

LV 2: Nonlinear Equations - jterative substitution, 

Multiple root, Bisection Method, Newton-Raphson 

method and modified Newton Raphson method. 

LV 3: Interpolation and Curve Fitting - Lagrangian 

polynomial, Difference method, Spline method. 





LV 5: Numerical Solution of Ordinary Differential 

Equation - Euler Method, Modified Euler Method, 

Midpoint Method, Runge Kulla Method, Euler 






LV 6: Distribution - Discrete uniform distribution, 
Continuous distribution . 
LV 7: Descriptive Statistic - measures oflocation, I, 
measures of variabili ty. 
LV 8: Statistical Inference and Estimation - Statistical 

estimation, Interval estimation, Estimation of mean, 

estimation of a single variance. 

LV 9: Hypothesis Formulation and Testing - types of 





LUlO: Analysis of Variance - one-way analysis of 






Laboratory based practical 
Non-laboratory 
Test(s)/Quizzes 
I iJepanmellt o/Clremica/ Enginnn ng UJld Enl'!rgySu.fCaina/Jililv. Foell/tv of 1~·n.~'lteerilJp'. UN/MAS 









SYLLABUS FOR BACHELOR OF CHEMICAL ENG fN EERfNG WITH HONOURS 
Final Test 50 





Resources 1. Montgometry, D. C. and Runger, G. C., [2006], Applied 
Statistics and Probability for Engineers 
John Wiley & Sons 
2. Chapra, S. C. and Canale, R. P, (2005 ), Numerical 
Methods for Engineers 5th Edition, McGraw-Hill 
3. Ross, S. M., [2004] , Introduction to Probability and 
Statistics for Engineers and Scientists, Academ ic Press 
Inc. 
4. Faires, J. D. and Burden, R., [2002], Numerical Methods 
3'd Edition, Brooks Cole 
5. Hoffman, J., [2001], Numerical Methods for Engineers 
and Scientists, Dekker Ltd 
6. Akai, T. J, [1993], Applied Numerical Method for 
Engineers, Wiley & Sons 
7. Griffiths, D.V. and Smith, l.M. [199 1] , Numerical 
Methods for Engineers, Blackwell Scientific Publication, 
8. Bethea, R.M and Rhinehart R . R. [1 99 1], Applied 
Engineering Slatistic, Marcel Dekker 
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SYLLABUS FOR BACHELOR OF CHEMICAL ENGINEERJNG WITH HO NO URS 
Course Code KNF3066 
Type Title Industrial Training 
Type of Course Core 
Requisites Completed Year I,Year 2 and Year 3 Courses 
Instructor 
-
All members of staff 
Coul'se Synopsis Students are placed in a host organization for a minimum period 
of 14 weeks to undergo rela ti ve training relevant to engineering 
aspects of works . 
Course Aims This industrial-driven course aims to introduce students to the 
ethic of engineering and responsibilities of engineers in real-
world situation . It exposes students to the va ri ous aspects of 
engineering practice and engineering skill s, including that of 
writing technical report, communications, technical evaluations 
and designs. It also exposes students to various engineering job 
opportunities after graduation. 
Leaming Outcomes Upon the successful completion of the course, the students 
should be ab le to: 
• Correlate theoreti cal wi th actual industrial practice. 
• Understand various aspects of engineering practice. 
• Communicate effectively. 
• Develop professional skills. 
• Appreciate latest industrial development and 
requirements. 








I Department ofChemical Engineering and EIIUXY Susmillabili('l. Facultv "IE"K~·nef!,.iJlJ? UN/MAS 127 
SYLLAB US FOR BACH EWR OF CHEMICAL ENGINEERfNG WITH HONOURS 




Assessment Assessment report by training supervIsor at host 
organization. 
Assessment report by visiting supervisor from Faculty of 
Engineering, UNIMAS 
Student's log book and overall industrial training report 
SeminarlPresentation by students at the university upon 





Resources IFaculty of Engineering Industrial Training Guidebook 
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SYLLABUS f OR BACHELOR Of CHF.MICAL ENGINEERING WITH HONOURS 
Course Code KNF3102 
Course Title Engineering Ethics 
Type of Course Core 
Requisites None 
Instructor 
Course Synopsis Engineering Ethics 
Course Aims This course ai ms to provide the understanding of the actual 
ethical implications of engineering works. It also provides the 
awareness of the social responsibilities of engineers. 
Learning Outcomes Upon the successful completion of the course, the students shall 
be able to learn the Issues, ethical and moral values of 
englneenng. 
Learning Vnits LV 1: Scope and aims of engineeri ng ethics. Why study? 
LV 2: Engineering ethics. Moral dilemmas, the associated 
theories behind ethics. Professions and professionalism. 
LV 3: Code of ethi cs, corporati on and ethical theories, moral 
education for engineers. 
LV 4: Engineering as social experimentation, learning from past 
mistakes, contrast with standard experiments, 
accountab ility. 
LV 5: Commitment to safety, safety and risk, assessment of 
risk, risk-benefit analyses . 
LV 6: Responsibilities to employers, collegiaty and loyalt y, 
confidentiality, conflicts of interest, occupational crime 
LV 7: Rights of engineers, professional rights, whistle blower, 
case study. 
LV 8: Global Issues, multinational corporations, environmental 
ethi cs, computer ethics, weapon development. 
LV 9: Engineers as managers, co nsultants and leaders, moral 
leadership. 
Teachinl!-learniJl~ Hours JJer semester 
129 I-
SYLLABUS FOR BACHELOR OF CHEMICA{. E:\GfNE ERI NG WITH HONOURS 
Approach Lectures 26 
Tutorials 
Seminars 2 




Final Test 30 
Assignment(s) 40 
Project(s) / Case Study(s) 10 
SeminarsfPresentations 
Report(s) 
I Total 100 
Resources 1. Schinzinger, R., & Martin, M. W., [2000], 
Introduction to Engineering Ethics, , McGraw Hill 
2. Schinzinger, R., & Martin, M. W., [1 996], Ethics in 
Engineering, McGraw Hill 
3. Harris, C. E., Jr. , Pritchard, M. S., & Rabins, MJ., 
[1995], Engineering Eth ics.· Concepts and Cases, 
Wadsworth 
4. Johnson, D. G. , [1991] , Ethical Issues in Engineering, 
Prentice Hall 
I Deparlment a/Chemical Engmeenns Gild Lnergr Susrail1ahdJlY, ''-acuity of r ngilleeri!lz, UN!:'HAS 130 I 
SYLLABUS FOR BACHELOR OF CHEMICAL ENGI NEERING WITH HONOURS 
Course Code KNF4073 
Course Title Engineering Management 
CoreType of Course 
Requisites Final Year Standing 
Instructor 
Principles and teclmiques of management. Management 
functions. Economic ana lysis of Engineering projects. Project 
management. Critical path method. Linear programmIng. 
Contract administration. Engineering case studies. 
Course Synopsis 
This subject prepares students with comprehensive awareness 
and knowledge of how to be effective performers, as leaders in 
today's complex envirolUTlent, as engIneers, managers and 
educators in designing, implementing, operating and optimizing 
any technology related en terpri ses , government or industri al 
service sectors. 
Course Aims 
Learning Outcomes Upon the successfu l completi on of the course, the students 
should be able to: 
• 	 Have a sound unders tand ing of the principles and 
techniques of engineering management. 
• 	 Describe and analyze excellen t technical and managerial 
skill s for effective engineering management. 
• 	 Appreciate good and prudent management. 
• 	 [denti fy and determine how organization work and 
analyze probable outcomes. 
• 	 Describe and analyze good leadership and associated 
charactel~sti cs associated with a good leader. 
Department ofC/tr!micai Enginee,.ing ami f.'1IL'rgy Sl/slainabililY. focu',yo!Etrgl'nt!{'riJlg. UN/MAS 	 13 1 
SYLLABUS FOR BACHELOR Of CHEM ICAL ENG IN EER ING WITH HONOURS 
Learning V nits LV 1: Introduction to Engineering And Management 
-Introduction to management functions of planning, 
organizing, motivating and controlling. 
-Engineering Management: A Synthesis 
LV 2: Historical Development of Engineering Management 




-The Hawthorne Studies 
L V 3: Aspects of Organization 
-Staffing Technical Organizations 
-Authority and Power 
-Delegation 
-Committees and Meeting 
LV 4: Controlling 
-The Process of Control 
-Financial Controls 
-No financial Controls 
LV 5: Managing Engineering Design 
-Nature of Engineering Design 
-Systems Engineering! ew Product Development 
-Concurrent Engineering and CAL 
-Control Systems in Design 
-Product Liability and Safety 
-Designing for Reliab ility 
LV 6: Engineering Project Planning and Acquisition 
-Characteristics of a Project 
-The Project Proposal Process 
-Project Planning Tools 
-Types of Contracts 
LV 7: Project Organization, Leadership and Control 
-Project Organization 
-The Project Manager 
-Motivating Project Performance 
-Controlling Cost and Schedule 
132 
SYLLA BUS FO R BACHEWR O F CHEMICAL ENGINEERING WlTH HONOURS 
LV 8: Managing Engineering Career 
-Getting off to the Right Start 
-Charting Your Career 
-Communicating Your Ideas 
-S taying Technically Competent 
-Professional Activity 
-Management and the Engineer 
-International Management 
-Managing Your Time 
-Professional Ethics and conduct 
-Future Considerations in Engineering and Management 

















I. 	 Nicholas, I M, [2004], Project Management for 
Business and Engineering, Second Edition . Principles 
and Practice, Heinemann. 
Resources 
2. 	 Chang, e M., [2004], Engineering Management: 
Challenges il1 the New Millennium, Prentice Hall 
3. 	 Blanchard, B. S., [2003], System Engineering 
Ma nagement Wiley 
4. 	 Project Management: A Managerial Approach. Fourth 
Edition, Jack R. Meredith and Samuel J. Man tel by John 
Wiley and Sons, 1995 
5. 	 Johnson, D.W., Johnson, F.P., Joining Together: Group 
Theorv and Group Skills, 5th ed., Bacon, Boston, 1994. 
l D epart mellt alChemical DIgilleerillg and Enerxy SIISlainabili'.r . FaGUff,vv/ Engil/eerl"J'!. UNJA IAS 	 133 I 
SYLLABUS FOR BACHELOR OF CHEMICAL ENGINEERING WITH HONOURS 
6. Frederick Betz, Strategic Technology Management, 
McGraw-Hill, 1993 
7. Hudson, Maynard's Industrial Engineering Handbook, 
McGraw-HIll, 1990 
- End of Syllabus -











I. 	 Professor Dr. Kamarul ASli 
Timbalan Dekan CAkademik) 
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2. 	Professor Madya Dr. Ezzat Chan Abdullah 
Ketua Jabatan Kejuruteraan Kimia 
Universiti Malaya 
3. Akan ditentukan kemudian 
4. Akan ditenrukan kemudian 




ubungkait Silibus Dengan lndustri-industri 
SCORE di Sarawak 
Lampiran J 
HUBUNGKAIT SILIBUS DENGAN INDUSTRI-INDUSTRI SCORE DJ SARAWAK 
Lampiran ini menjelaskan hubungkait antara subjek-subjek yang ditawarkan dalam program 
kejuruteraan kimia, UNIMAS dengan perkembangan industri utama di Sarawak seperti industri 
tenaga, industri min yak dan gas dan industri pemprosesan yang lain, Penawaran program ini 
yang bermatlamat untuk menghasilkan graduan berilmu dan berkemahiran tinggi adalah 
bertepatan dengan perkembangan ekonomi Sarawak dan Malaysia secara keseluruhannya, Ini 
memandangkan Sarawak kaya dengan sumber-sumber seperti arang batu, simpanan hidrokarbon, 
perkayuan, kelapa sawit, dan lain-lain, Pengkhususan sustanabiliti tenaga yang digabungkan 
dengan kejuruteraan kimia adalah selari dengan pelancaran 'Sarawak Corridor of Renewable 
Energy' (SCORE) yang telah dilancarkan pada II Februari 2008 oleh kerajaan Sarawak yang 
akan beroperasi di sepanjang Similajau ke Tanjung Manis, Salah satu objektif SCORE ialah 
untuk meningkatkan perkembangan ekonomi dengan memajukan sektor perindustrian berasaskan 
bahan-bahan mentah yang sedia ada di Sarawak. Pelancaran SCORE akan membuka banyak 
peluang-peluang pekerjaan mahir termasuk jurutera kimia, dan ini bennakna lebih ramai lagi 
graduan kejuruteraan mahir diperlukan untuk merealisasikan matlamat SCORE; Seramai 4,700 
pekerja mahir dan 4,060 graduan jurutera diperlukan setiap tahun mengikut jangkaan unit 
perancangan Sarawak 2008, Program Kejuruteraan Kimia, UNIMAS dijangka menghasilkan 
graduan seramai 30 jurutera kimia pada akhir sesi pengajian 2012/2013, dan jumlah ini dijangka 
akan meningkat kepada 80-100 graduan setiap tahun (si la rujuk mukasurat 20), 
Silibus (Jadual lA, mukasurat 14 ~ 17) yang terkandung dalam program ini dijangka boleh 
menyediakan graduan yang bukan sahaja mempunya i ilmu mantap asas dalam kejuruteraan 
kimia tetapi Juga ilmu asas berkenaan dengan industri tenaga bagi memenuhi pasaran pekerjaan 
di Malaysia dan Sarawa k khususnya, Pengkhususan sustanabiliti tenaga yang ditawarkan 
menjadikan program ini berbeza dengan program-program kejuruteraan kimia yang ditawarkan 
di insti tusi -institusi pengajian lain di Malaysia (sila rujuk Jad ual G4 di mukasurat 57), Kursus­
kursus yang ditawarkan (Jadual lA, mukasurat 14 ~ 17) dijangka akan melengkapkan graduan 
dengan ilmu kejuruteraan yang berkaitan dengan keperluan industri di Sarawak seperti yang 
di.ingkaskan dalam Jadual J- 1. Contohnya, industri berasaskan minyak (oil-based industry) yang 
melibatkan pemprosesan bahan galian mentah kepada hasilan ya ng boleh digunapakai, 
memerlukan jurutera yang mempunyai pengetahuan dalam pengendalian loji, Maka kursus­
kursus seperti mekanik bendalir, keseimbangan bahan dan haba, termodinamik , unit operasi 
kimia, system kawalan proses dan sebagainya seperti yang diringkaskan dalam .Tadual J-I perlu 
dipelajari oleh graduan kejuruteraan kimia, 
Di samping itu , beberapa kursus penting lain (yang tidak dimasukkan dalam 1adual 1-1) yang 
berkaitan dengan kejulUteraan turut ditawarkan seperti keselamatan kejuruteraan, etika 
kejuruteraan, pengurusan kejulUteraan, lukisan kejuruteraan, matematik kejuruteraan, 
pemprograman kejuruteraan, ekonomi kejuruteraan, amalan bengkel, kaedah numerikal dan 
stat istik , latihan industri dan kawalan kualiti dan keboJeharapan, Kursus-kursus ini bertujuan 
untuk melengkapkan graduan bukan sahaja dengan ilmu kejuruteraan kimia tetapi juga dengan 
pelbagai aspek ilmu kejulUteraan dan bukan kejulUteraan, 
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Jadual J-l: Hubungkait di antara kursus-kursus yang ditawarkan oleh program Kejuruteraan 
Kimia, UNlMAS dengan 10 industri utama SCORE. 
Jenis industri Kursos yang ditawarkan Catatan 




KNCI042 Pengenalan kepada keseimbangan 
minyak Kimia, UNIMAS bahan dan haba 
(Oil-based dijangka dapat 




KNC2122 Pengenalan kepada pemindahan berkecimpung 
haba dan jisim dalam sektor 
KNC2142 KejulUteraan alam sekitar penapisan minyak, 
KNC2162& Unit operasi kimia 1 & II carigali, 
KNC3223 pernprosesan gas 
KNC2173 Proses pernindahan asli dan produk 
KNC2193 Proses pengasmgan dan teknologi berasaskan 
partikel, petroleum, 
KNC2202 Proses instrurnentasi pengurusan sisa dan 
KNC3233 Sistern kawalan proses alarn sekitar, 
KNC3243 Proses tindakbalas kimia sustanabiliti tenaga 
KNC3253 Rekabentuk proses pengurusan loji, dan 
KNC4294 Rekabentuk loji kirnia penyelidikan dan 
KNC4332 PengulUsan tenaga dan alam sekitar pembangunan 
KNC4373 KejulUteraan gas asli dalarn bidang yang 
KNC4383 Sustanabiliti dalam industri tena~_Lb_erk__an .__ait_____----, 
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Mekanik bendal ir 
Pengenalan kepada keseimbangan 
bahan dan haba 
Termodinamik I & II 
Kejuruteraan Bahan 
Pengenalan kepada pemindahan haba 
danjisim 
Kejuruteraan alam sekitar 
Proses pemindahan 
Proses pengasmgan dan teknologi 
partikel 
Proses instrumentasi 
Unit operasi kimia I & II 
Sistem kawalan proses 
Rekabentuk proses 
Proses tindakbalas kimia 
Rekabentuk loji kimia 
Sustanabiliti dalam industri tenaga 
Sumber tenaga dan apl ikasi 
Mekanik bendalir 
Pengenalan kepada keseimbangan 
bahan dan haba 
Kejuruteraan bahan 
Termodinamik I & 1I 
Pengenalan kepada pemindahan haba 
danjisim 
Kejuruteraan alam seki tar 
Unit operasi kimia I & II 
Proses instrumentasi 
Sistem kawalan proses 
Proses tindakbalas kimia 
Sumber tenaga dan aplikasi 
Rekabentuk loji kimia 


















pengurusan tenaga , 
dan penyelidikan 
dan pembangunan 
















dalam bidang yang 
berkaitan. 
Jenis industri Kursus yang ditawarkan Catatan 
4. Industri kaca KNC 1013 







Pengenalan kepada keseimbangan 
bahan dan haba 
Termodinamik I & II 











bahan mentah kaca, KNC2173 
KNC2193 Proses pengasmgan dan teknologi pengurusan Slsa 










Kejuruteraan alam sekita r 
Sistem kawalan proses 
Proses tindakbalas kimia 
Sumber tenaga dan ap likasi 
Rekabentuk proses 
Sustanabiliti dalam industri tenaga 























Pengenalan kepada keseimbangan 
bahan dan haba 
Termodinamik I & II 
Pengenalan kepada pemindahan haba 
dan jisim 
Kejuruteraan alam seki tar 
Proses pengasmgan dan teknologi 
partikel 
Proses pemindahan 
Proses pengas.ngan dan tekno logi 
partikel 
Proses instrumentasi 
Sistem kawalan proses 
Rekabentuk proses 
Rekabentuk loji kimia 
Biodiesel dan fuel cell untuk 
pengangkutan 
KNC4353 Tenaga-bio 









pembuatan baja , 
pengurusan tenaga, 
biomass, 











Jenis industri Kursus yang ditawarkan Catatan 
6. industri KNC I082 Kejuruteraan bahan 
perkayuan KNCI042 Kesimbangan bahan dan haba 
Timber-based KNC2142 Kejuruteraan alam sekitar 
industry KNC1063 Termodinamik 
including pulp KNC2202 Proses instrumentasi 










Kimia UNIMAS dijangka 
dapat menyediakan 
graduan 





pembangunan untuk pulpa 
dan kertas 
Program Kejuruteraan 




dalam, pengurusan tenaga, 
pemprosesan makanan, 

















Proses pengasmgan dan 
teknologi partikel 
Proses instrumentasi 
Sistem kawalan proses 
Proses tindakbalas kimia 
Rekabentuk proses 















Kimia UNIMAS dijangka 
dapat menyediakan 
graduan 







penghasilan produk baru 




Proses pengasmgan dan 
teknologi pal1ikel 
Proses instrumentasi 
Sistem kawalan proses 
Proses tindakbalas kimia 
Rekabentuk proses 





:Jabatan Kejuruteraan Kimia & Sustainabilili Tennga (JKK:ST/Cbern.t;,) lYl.uUl. J.VlC~yuUJ"~ l.· ......- l.LI.l.U.l.U<U.I. J.... ~V~.1. "'-'''.4 J,: __........J ....... u. . .... ~ ...~.. . .. ..... u • • ,~. •• • • • 

Fakulti Kejuruteraan 
Universili Malaysin Sarawak 
Hadir 
Prof. Madya Dr. Wan Hashim Wan Ibrahim 
Prof. Madya Dr. Ezzat Chan Abdullah 
Prof. Madya Dr. Sharifah Aishah Syed Abdul Kadir 
Prof. Madya Dr. Robiah Yunus 
Prof. Dr. Zainuddin Abdul Manan 
Prof. Ir. Dr. Abdul Wahab Mohammad 
Prof. Madya Dr. Zulkafli Hassan 
Dr. Hj . Moharrunad Omar Abdullah 
Lampiran: 
JaduaJ 1. Pertindihan kursus dengan institusi-institusi lam 
Board Room I, The Legend Hotel, Kuala Lumpur 
7 Mei 2008, 2.00ptg 
Dekan, Fakulti Kejuruteraan, Universiti Malaysia Sarawak (pengerusi) 
Ketua labatan Kejuruteraan Kirnia, Universiti Malaya 
Dekan, Fakulti Kejuruteraan Kimia, Universiti Teknologi MARA 
Ketua 1abatao Kejuruteraan Kirnia, Universiti Putra Malaysia 
Wakil Ketua labatan Kejuruteraao KUnia, Universiti Teknologi Malaysia 
Timbalan Dekan Akademik, Fakulti Kejuruteraan, Universiti Kebangsaan 
Malaysia 
Timbalan Dekan, Fakulti Kejuruteraan KUnia dan Sumber asIi, Universiti 
Malays ia Pahang 







Pembentangan kurikulum, program Sarjana 
Muda Kejuruteraan Kimia dengan kepujian, 
UNIMAS 
I. 
Maklumbalas dari para j emputan 2. 
; 
, 
3. Hal-hal lain 
Aluan Pengerusi 
Pengerusi mengalu-alukan kedatangan para jemputan daripada Institusi Pengajian Tinggi Awam Malaysia, dan beliau memberi taklimat ringkas berkenaan dengan cadangan 
penawaran Program Sarjana Muda KejulUteraan Kimia, Universiti Malaysia Sarawak. 
Perkara 
Pembentangan telah dibuat oleh Ketua Jabatan Kejumteraan Kimia, UNIMAS. Berikut adalah antara perkara-perkara 
yang dibentangkan: 
(i) 	 Kurikulum yang akan ditawarkan oleh Program Kejuruteraan Kimia, UNIMAS. 
(ii) 	 Pertindihan kursus-kursus yang akan ditawarkan oleh Program Kejuruteraan Kimia, UNIMAS dengan kursus­
kursus yang ditawarkan oleh institusi-institusi pengajian tinggi awam Malaysia. 
(ii i) 	 Bidang pengkhususan iaitu Sustanabiliti Tenaga. 
(i) Kurikulwn adalah memenuhi kehendak Lembaga Akreditasi Kejuruteraan (EAC); Program Sarjana Muda 
Kejuruteraan Kimia dengan kepujian UNIMAS mempunyai taburan kursus seperti berikut: 
• Kursus teras kejuruteraan kimia - 107 
• Kursus pelengkap - 9 
• Kursus generik universitifbahasa - 14 
(ii) 	 Program yang ditawarkan mempunyai bidang pengkhususan iaitu Sustanabiliti Tenaga yang tidak ditawarkan 
di mana-mana IPT A (Sila mjuk Jaduall ). 
(iii) 	 Kursus-kursus yang berkaitan dengan bidang pengkhususan yang telah dikenalpasti termasuk sumber tenaga 
dan aplikasi, polimer untuk aplikasi tenaga dan kursus-kursus elektif (Fuel cell untuk pengangkutall, Tenaga­
bio, Sustanabiliti dalam industri tenaga). (Sila mjuk Jaduall). 
(iv) 	 Program yang ditawarkan adalah bersesuaian dengan kehendak industri. 
(v) 	 Para jemputan yakin bahawa penawaran program Kejuruteraan Kimia, UNIMAS dapat memenuhi kehendak 
industri-industri yang disenaraikan oleh SCORE (termasuk illdustri minyak & gas asli, kelapa sawi t, 
aluminium, kaca, perkayuan - pulp dan kertas, perikanan & akuakultur, serta industri arang batu). 
Sekali lagi , wakil-wakil IPTA yang hadir bersetuju bahawa program yang ditawarkan adalah unik 
(Sustainabiliti Tenaga) dan tidak ditawarkan oleh IPTA-IPTA lain. 
- -
A-	 u ' .u u.' _uIV	 I" ., .. '. , . .. . . 
- - --
I 
I 3. Hal-hal lain Sekali lagi, wakil-wakil !PTA yang hadir bersetuju bahawa program yang ditawarkan adalah unik (Sustainabiliti Tenaga) dan tidak ditawarkan oleh IPTA-IPTA lain. ' ­
4. Kesimpulan Hasil mesyuarat ini telah mengesahkan bahawa program Sarjana Muda Kejuruteraan Kimia, UNIMAS, yang akan 
ditawarkan ini adalah unik- selari dengan industri-industri kimialtenaga di Sarawak, dan Malaysia seeara arnnya. 
Mesyuarat ditangguhkan pada jam 4.45 petang dengan ueapan terima kasih daripada Pengerusi. 
Minit disahkan oleh: 
// ~~ 
~ashim Wan Ibrahim 
T31ikh Disahkan: 'f ,t.ta.'1 2{J~L.-
n, 
akulti Kejuruteraan, Universiti Malaysia Sarawak 
69 

ladual 1. Pertindihan kursus dengan institusi-institusi lain 

Komponen Kursns Peltindihan dellgau Universili Tempatan • Pertindilull1 dengall U lliversili 
L un Negal'U 
-
UNllviAS UTM UKM UMP UTP UMS USM UM UiTM Monash University MIT CSM 




Mekanik Bendalir '" * 0 * * '" 0 * '" '" * '" * 
Termodinamik '" * '" '" '" '" '" * * '" * * * 
Proses Kim13 '" 0 .' 0 0 '" 0 * * 0 * 0 0 
Kimia Organik '" 0 * '" '" 0 * * 0 0 0 0 * 
Keseimbangan bahan " * 0 '" '" * '" 0 '" * * 0 * 
&haba 
Lukis an " '" 0 '" '" 0 '" * 0 0 0 0 0 
Kejuruteraan 
Ekonomi '" '" '" * '" 0 0 '" 0 0 * 
Kejuruteraan 
Proses Pengas ingan :t: * '" 0 * * '" * '" * * * 0 
& Teknol ogi partikel 
. Proses Pemindahan '" * '" 0 '" 0 '" '" '" * * * * 
I Siste m Kawalan * '" 0 * '" * '" '" '" * '" '" '" 
Proses 
Kimia AnaliSlS '" 0 * * 0 0 '" 0 0 0 0 0 0 
I Pemprograman '" :-t: '" '" '" '" '" * '" * * * '" 
Kejuruteraan 
Imbangan Tenaga '" '" 0 0 '" * * 0 '" '" 0 * 
Kejuruteraan Alam * 0 '" 0 '" * 0 0 0 '" 0 
* Kw.:~~ mrl"-QWl 85% flID~ (@;.~ R~lw~~.~W UNIMAS o 40-50% ~~OOll1iIaIim~.\mOO~. 
I ...... . . 
Sekltar 
Proses Instrumentasi 0 00 0 0 0 0 00" " '" " 
:t: 00Kejuruteraan Bahan '"'"'" " " "" " 
:+: *Proses Tindakbalas '* '*" " " " " " "" '" 
Klmia 
Operasi Unit Kimia 0 00 0 0 0 0 0" " '""" 
0 00 00 0Keselamatan *'" " " 
P ekerj aan dan 
K esihi,tan 
Rekabentuk Projek * *" "'" " '" "'" " """ 
0 00Jaminan K ualiti dan " 
Rehab iliti 
Sumber tenaga dan 0 0 0"'. 
aplikasi 
P ollmer untuk 0 0 0" 
ap likas i te naga 
Kursus Elektive: , 
0 0 0 0Biodi esel dan Fuel "" 
Cell untuk 
Pengangkutan 
K ejuruteraan 0 0 0 0" " 
Rawatan Air dan AIr 
Sisa 
:i: :+: 00 0K eJurutera an Gas " 
..I!... sli 
00 0 0 0 0Tenaga-B io '" 
:+: 00 0Sustainablliti dalam " 
Indu stri Tena ga 
" Kursus meleblll! 85% cengan nama alau kandungan leursus di UN/MAS o 40-50% serupa dengan nama alau kandungan leursus. 
. , ... bersambung dari Jadual I 
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- -- -------- - --
Welcoming Hemark by tbe Chairman 

The chainnan welcomes the invited guests from the industries as well as the faculty members. 

Agenda Summary 
l. Chemical Engineering Curriculum The proposed chemical engineering programs have been presented by the Head of 
Presentation Department Chemical Engineering and Energy Sustainability (ChemEs). UNIMAS. 
Ten (10) priority industries in SCORE: 
Responses from the invited guests from the 
industries about the Chemical Engineering 
Program. 
2. • 	 The program is impressive and would be able to cater the need of chemical-
related industries in Sarawak and Malaysia as a whole. 
• 	 Hwnan capital output in temlS of engineering graduates (especially chemical 
engineers to be offered) at UNIMAS is in parallel with the needs of SCORE. 
• 	 The invited guests from the industries agreed with the relevancies of the 
mapping of the courses to the need of the prioritized industries outline by 
SCORE. (Please refer to Annex 1 for detail). 
• 	 The invited guests fully agreed that the intended Chemical Engineering 
Program should be offered to provide sufficient professional workers in the 
SCORE industries. 
• 	 The invited guests agreed that the program should be offered in this coming 
2008/2009 session. 
• 	 The representatives from the industries strongly agreed that the 
formation of the program would be able to contribute to the need of 
work force required by the main industries in the SCORE as well as 
other chemical- and energy-related industries. 
Hemark 
To all attendees 
To all attendees 
i 
- - -- - - - --l - ~-I, To all attendees Input from SPU: The core of the SCORE • SPU suggested the importance of core industries (natural gas, coal and hydro) 3. 
industries 
Environmental and Sustainability Issue 4. 
Industrial training 5. 
Communication skill requirements 6. 
University - Chemical Industries 
Collaboration 
7. 
International standards 8. 
of the SCORE 

(Action: : has already been embedded in the courses throughout - refer to 





To all attendees 

Chemical engineering courses are important. 

(Actious: has already been embedded in many courses, e.g. KNC 2142 

Environmental Engineering, KNC 4332 Energy & Environmental 

Management, KNC 4383 Sustainability in energ}-' industry, etc.) 

• 	 Integration or embedding environmental and sustainability elements in 
To all attendees 

practice. Malaysian public universities perhaps could also consider at least six 

• 	 Industrial Training could provide exposure in real chemical engineering 
(6) months industrial training for our engineering students in future. 

(Action: will discuss in future; but requirement from EAC currently is around 

10 weeks ; UNIMAS practice is at least 14 weeks (I semester) for industrial 
 ! 
training currently, may well be extended according to needs). 
To all attendees 

including presentation and report writing. 

(Action: : has already been embedded in 12 credit hours of generic subjects, 

including 6 credits hours from the Center for Language Studies, e.g. PBII 0 12 

English for professional purposes, PBII022 Creative writing in English, 

PBII052 English for the real world, etc.) 

• 	 The local university graduates should posses high level communication ability, 
To all attendees 
• 	 The invited guests without hesitation agreed to collaborate with the faculty of 
engineering on the continuous improvement of the Chemical Engineering I 
program at UNIMAS by providing feedbacks on the industry current needs, 





• 	 Internationally accepted standards in chemical engineering such as MS, To all attendees 

ASTM, ASME, ANSI, API and etc is recommended to be adopted in all 
 ! 
Ileaming and teaching activities. 

(Action: : has already been embedded in the courses and laboratory 

test methods throughout. Lecturers and students will be advised to 

I 
follow strictly the standard methods prescribed by the above bodies). 
- I 
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9. Plant maintenance and op eration course • This COUTse and similar good and important to be offered. 
(Action: : has already been embedded in the courses throughout) 
- -_. -
10. Elective courses • More elective courses can be offered in the future directly related to industries 
of SCORE (e.g. Natural gas, Cement technology, pulp and paper processes, 
Aluminum processing, metallurgy and etc.) 
(Action: : KNC 4373 Natural gas engineering is already given, other courses 
such as cement technology, etc. can be added in near future). 
10. Aluminium plant related subjects • John Reeve from Rio Tinto Aluminium Limited agreed with the offer of the 
Chemical Engineering program which will assists in aluminium smelting 
plants and that the company is in need of chemical engineers immediately. 
The meeting adjourned at 5 p.m. with thanks from the Chairman. 
- -­ -­ -
To all attendees 
To all attendees 
To all attendees 




an, Faculty of Engineering, Uuiversiti Malaysia SaralVak 
q~2~.Date : 
Annex 1 
Mapping of the courses offer to the 10 priority industlies outlined by SCORE 
(8 of 10 related) 
Offered c:owsn ~.lJI tI \Istry Re-Illuks" 
UlITlMAS graduates 
tndu scry 
KNe I013 Fluid Mechanics1 o,!-ba.ied 
would be able to
RNC I042 InlrociuctIon Ie> tu:at and mass orlt ill the fi elds of
balance 
oil prace 5Sing anil
KNCi063& Thennodyoarnic I & IT exploration, ttatUral
KNC2133 gas and
KNC 2122 Introdw: tion to heat illld mass pelr'ocbemical 
t.-arufer product processing, 
KNC2142 Envirorunen.tal engineering was~ and 
RNC2 162& ChcnUcal unit operatiO'tlI &; n en'Vitorunental 
KNC3223 management. 
KNC2 173 Tra1l$port process Ienergy 
KNC2'I93 Separiition process and particle M ta1nability, plant 
tec--hnology maintenance and 
KNC2202 Instrumewtion proce.s:! maMgement as wc.ll 
KNC3233 Process colltrol system Il$ in the resta.rch 
KNC3243 Chemical reactions proc~s IIIld devlf.lopmotU in 
KNC32S3 Process d~ign other ntlatcd fitlds, 
KNC4294 Ctu:mical plant design 
KHC4332 Energy and enll'ironmental 
manageme:nt 
KNC4373 Naiural gas engmeering 
XNC431l3 Sustainabili!}' in energy industry 
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" Ind\l&1rV r 01feredeolOS~ - llUJIral'kg ... 
2. AIun.wui11 .FlUid mechanics - IUNIMAS 
1nd\",iJ'le:; 
, 3. Mei01l-besed 
irldustry 
indlldm~ 


































lntr~duction to he:at W macs bilmn 
Themrod)!ll&!ucI & n 
Intrlldud1mw hetit and mMS !:r1!!lsf-er 
EnviroruJ,e;nt.a1 engineering 
T«.IliiIport. PlOc ~s 





Cluttlicd Ur,jtOpmliOill &: II 
ProceslJ cOflltol sy~ 
P!oc-e::;s d~ 
Ch.emic~ relllrtWm process 
Clm1iic~ plmi dmgn 
SwtsinGbi!ity in e:D6l'gy' ~ 
ErurI!V' r8SllUfl!:e.9 end SIlDfu:etion 
Fluid Ine~hanics 
Wr-odudian to hell! and ma-ss ba1~ 
Engine~malerial 
Thnmodyndiit J&: II 
IntrodlJdlIXl to h.ut md mustrens1er 
Enviro'M1entel engineering 
Chemical Unit Operationr&: n 
ln~ti.on.pwcelo1s 
PrDCes~ cOIltll:ll ~ 
Chemic61 1'8 a.ctions procm 
~Wf1l1rl)es and 91icelion 
Chemicsl plmt desigD 
'Sustsimbilitv in eg, 
g(~uh1les Wtl1i!dbe : 
able tl) F-&:rtia~ste I 






NSWmb.iJ.i1y in1h& II 
e.ae:gy , 
mmgemmum 




gr~ Wt1-UId be 
able to setVe in the 








olber rtlaltd field. 
.fi..1'tv~1 j .J:;oU.O.&.Q1 "~IIJo4M."''''' ~ ........ ,I...~.__ 

KNC4294 Clumic~ plant design 
OJfuedcoUl~butustry 
KNC f0l3 Fluld mt.i!l!Imics gn&!!I*"" 
KNC1082 l!tIpermg materiel 
4 G 1~5 iniu:; tty 
would 8bJe to 
KNClOotl ll'iWcb;tilllllO ~md mus b oIaftce inwlw in 1li.6field 
KNC lO63& 1lwl1lo¥1I!Ili!: 1& D ofglwaw 
DI-ateriaiKNCll 33 
~wulsKNcztn b:m~~1X\~o ho4l CIIli! IlI.OIiJ trmu 
1IDd~t¥61.KNC2173 Trmspottpmotst 
1IItal~.ent,KNC2193 Sepa.r<ilim process sod pmIicle 
tecmol00gy ~ 
lUArgmwdKNC22G2 lll!llrum~prDCes$ 
a1so telltarcb ~ I'J~C2142 Eu~ . oeritlg 
devebpnaent ilKNC3233 i'rocen conUol ~elll 
O1her tft;tllted fi~KNC3243 Chenucal rewonsprocess 
KNC~73 En~nswrcilS (II:lIhpplicWOll 
KNC4294 ChM1ic: a1 !lId dffign 
KNC43t3 Suslainabllity in WilgY' lndu.,"1ly 
KNC4332 Energy: . at eD'lirtorrer.te.1 
6IDIiIlt 
ptlilittsKHCIOO Iritmduction to heal. tltull'll8SS) PaUn 011 
would be liIble toin.~Uy KNClO!S3& T.beJIbod'jnM'tie 1& n 
18m mUte fulJdiClfKNC21J3 
'Or I fediliul'KNC2122 Intmtb;Uanwbahl:idmss 
prDC~ me.rgy­I<".NC214'2 EnWmft\.1I%181 q;inftring 
men~nKNC2I93 Sepumon proc:ess sod putie1e bi(J!IWIS..
lolibnWog 
KNC2173 i rUlllpOll.pmcw 
KNC12D2 Imlrumr:tdoo process 
, KNC3113 Pttl,*" conllill syStem 
KlrC3253 Ptore3S dsiF 
KNC429<1 Chemi~t1plam lUsigll 
KNC4343 E.io~ ;;l I!ItId ~ c.e!1 fi:I1 
!rfmpo~an 
KNC43S3 Bio·enel9' 
KNCot!73 E;\~§ nfOUtce, ena application
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KNC2112 AD.e1:ytic oJ. cIwnistiy 
KNCI052 Orgue aleWby 
KNC2113 T.ransportprocess 


















Process omtml system 
Chemical.rea1:l:i.oM proc;ess 
Proeo"fS deri~ 
Su:iWnability in ens 
in~lly , . 
F.!'I""t1ll:0"'t1<P 1M.1.8Iiftl 
.~ytical ch.m1irtry be able to ~~ in the 
Organic ~lnisUy w8Sle 1IIII1l91ftent. food 
T1411sportproQlSS procesmg, fet1il:i1zer 
StperCOftprceea fIOdpuUcl4 ptocesq ~ 
t tdlnowgy mamgememaDdreseawh 
Inst.rwn~·ioo process MId dwefopmeat oflhe 
Process cootmJ Sj'ilta1tl mw~ 
Chmi.ca1 te actions proc IIU 
Proa_defl~ 
Swt,ainaW15y in etJetgrf 
iruhstty 
---.---~ 
I~C4Jg] =~y ~ ~tgf l 

KNC1C1S2 EDglNeg IU1«Iie1 
Annex 2 
Mapping of the courses offer to the 3 "core" industries outlined by SCORE (2 of 3 related) 
In addition, the syllabus could also assist in the Core areas of the SCORE ( 2 of 3 related) 
! 

lauodilcliOl!lto heal_A iii.....KNCi04J 
~~ 
KNCI063 Thmnodyne:nJic! &; II 
KNC2133 
KNClI;Q 1ntm<1uctioo w bt<>t 
tnI!l!!f'u 
KNCll42 EnIltfaDmt1lW malnt~ 
KNC'l1 93 Sepuatillil p1'C 
tt~ 
KNC2203 .lnstrun<~rd.a:IOIIp"0C'1IW 








lruCIQ.1S2 In:I:roducllm to htai w'ImIlD 
bilWlOil 
KNOO'13 Neluul go tIlgIIUfrlng 
KNC1!163& Th~lI!Di!c J&I [I 
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KNClU2 labCUIUm elO heat tICt'I milt!! 
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